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That CONDENSITE is specified 
for several million parts used 
on representative electrical equip- 
ment is evidence of the production 
economies of which the electrical 
engineer may obtain with this 
unusual material. 


Finished parts of wide variety 
produced in one operation. 


Mechanical and dielectric strength 
that provides a wide factor of 
safety. 


Our Engineering Department is 
prepared to cooperate with you in 
adapting CONDENSITE to your 
production requirements. 
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Model 370 


Portable Precision Electrodynamometer 


Ammeters and Milliammeters 


possess all of the refinements of design and construction re- 
quired in the ideal instrument. 


These instruments are effectively shielded and damped and 
are provided with mirror scales and knife-edge pointers. 


Having an accuracy within 4 of | per cent of full scale 
value they are suitable as working standards as well as for 
refined testing on either direct or alternating currents. 


The Ammeter is provided with a 
double range. The Milliammeter 
has a single range only. 


Complete information is contained in 
Bulietin 2003, sent upon request. 


Weston Electrical Instrument Co. 
13 Weston Ave., Newark, N. J. 


New York Buffalo 
Chonge Minneapolis 
Philadelphia New Orleans 
Boston Jacksonville 
Cleveland Seattle 
Detroit Toronto 

St. Louis Montreal 
San Francisco Halifax 
Denver Winnipeg 
Cincinnati Vancouver 
Pittsburgh Calgary, Alta. 
Richmond 


And in Principal Cities Throughout the World 





Model 370 Portable Precision 
Electrodynamometer A.C.—D.C. Animeter 
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Competitive Supply 
of Electrical Energy 


HE advance of interconnection and the “invasion” 

of hydro-electric transmission have often quickened 
the competition between small central stations and 
larger plants or networks. In many districts, there- 
fore, the economics of energy supply are in a state of 
flux, which is rendered anything but sluggish by the 
ups and downs of fuel cost. In the long run every com- 
munity will seek the lowest cost of service consistent 
with reliable operation, and the fair cost of generation, 
transmission and distribution will be met by the con- 
sumers. The entrance of hydro-electric or super-steam 
power into a territory already served by a smaller plant 
and system need not upset the financial kettle if the 
various parties in interest can get together and make 
a fair trade for services rendered. Engineering and 
commercial analyses of present and potential markets 
for power and of existing and possible means of supply 
should point the way toward solutions of these problems 
that will be satisfactory to the public and to the com- 
panies affected. 





Every Accident Should 
Be a Lesson 


HILE the recent tragedy at the substation in 

Tonawanda, N. Y., related on page 1023, was not 
due to any negligence on the part of the operating 
company or the manufacturer of the apparatus, so far 
as present evidence shows, the heavy toll of human 
life makes it imperative that other companies shall 
learn whatever lesson the deplorable accident can con- 
vey. It would be impracticable to ask for more auto- 
matic protection than is already afforded in strictly 
modern stations, and it would be exacting too much 
to expect any piece of apparatus never to break down. 
However, we do believe that every operating company 
should make it a strict rule that no high-tension room, 
especially one which has a great store of power back 
of it, shall be used as a passageway or be open to any 
except authorized persons. It should be kept locked, 
and any one unfastening the lock or seen in the room 
without a permit should be subjected to severe dis- 
cipline. Furthermore, after repairs, modifications or 
change-overs have been made at any spot, no person 
should be allowed near while the apparatus is being 
re-energized or until after service has been restored 
a reasonable length of time. In addition, operating 
companies should decide immediately and definitely 
which policy is better—to interrupt service on a circuit 
the minute signs of trouble occur and then correct the 
trouble or to'let the trouble develop and have the 
circuit open automatically. In neither case would the 


operator have to be near live equipment if remote 
control is used, since it is impracticable to repair any 


high-tension equipment when it is alive. Last, but most 
important, respect for electricity at any voltage must be 
drilled into employees, and especially where there is 
much power back of it. But this is not to detract from 
the heroic attempt at rescue made at Tonawanda. 





Closer Supervision of Line 
Construction 


LARGE expenditure has been incurred during the 

past ten years in the preparation of safety rules 
and line construction specifications. It is natural to 
suppose that the electric light and power industry as 
an interested participant has profited very greatly from 
the discussion, but even the casual observer is startled 
sometimes by the lack of care that is too often evident 
in overhead-line construction. Transformer mountings 
and corner-pole erections so put up that men called 
upon to do maintenance work must risk serious injury 
are not uncommon. Provisions for proper working 
space and the elimination of hazards due to carelessly 
wired corners and transformer installations are easily 
possible at the expense of a little careful study over 
the drafting board. In most cases no increase in con- 
struction expense is involved, but on the contrary an 
actual saving by the elimination of useless material 
and lessened labor costs is possible because the line 
crew knows exactly what must be done before work is 
started. Added to this is the saving in operating 
expense that must come with easier and safer work- 
ing conditions. Objectionable conditions for the most 
part are due to leaving so much line construction work 
to the whim of the lineman himself. The remedy is 
to insist on adequate planning and executive supervi- 
sion. Not all companies are guilty of negligence of 
this kind, but the number, small as it is, is altogether 
too large. 





Meters Not in Same Category 

as Time Clocks 

ITH good metering equipment in a steam power 

station no guesswork is necessary; the operation 
becomes an exact science and variations from a high 
standard result only from careless neglect by the 
employees or from trouble with the apparatus. As 
meters quickly indicate faults, they are of great aid 
in keeping plants in good condition, as pointed out 
by J. W. Andree in this issue. However, it is an 
unfortunate fact that sometimes plant employees con- 
sider meters to be in the same category as the time 
clock, that is, that they are only for the purpose of 
showing that the men are on duty. Of course this 
is erroneous, as metering equipment is intended to 
assist the men in performing their duties, and the intel- 
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ligent use of the meters provided will generally greatly 
reduce the labor .required. One point emphasized in the 
article referred to is the relatively high returns that 
may come from a judiciously selected meter installa- 
tion. The one case of fuel saving cited may be multi- 
plied many times in a large plant operating at high 
load factors. Small’ percentage changes in flue-gas 
temperatures, in CO,, in vacuum, in steam pressure or 
in superheat will make startlingly large annual ‘differ- 
ences in the plant economy. With rapidly increasing 
fuel costs the need of saving every possible pound of 
oil or coal will undoubtedly hasten the installation of 
more meters in many plants. 





The Synchronous Induction 
Motor 


O THIS issue R. G. Warner and A. E. Knowlton have 

contributed an article on an interesting method of 
operating a three-phase Y-wound induction motor so as 
to convert it into a three-phase synchronous motor. The 
machine is started from rest in the ordinary way, as an 
induction motor, and then the secondary winding is ex- 
cited by direct current through two of its branches in 
series. If a direct-current source is not available on the 
premises, the direct current may be furnished over the 
line from the generating station with the aid of a 
fourth or special wire. 

One of the advantages claimed for the plan is the im- 
provement rendered possible in power factor by substi- 
tuting synchronous-motor characteristics for induction- 
motor characteristics after the machine has been 
brought up to speed. It has to be remembered, however, 
that the supply of exciting current from the central 
station must to some extent increase the cost of oper- 
ation, to say nothing of the cost of the additional wire. 
It would be interesting to have the relative advantages 
and disadvantages of this method of operating motors 
carefully investigated. Many economic factors would 
have to be taken into account. The method ought to 
have distinct advantages under conditions where the 
power-factor is very low and where the direct-current 
excitation can be easily supplied. 








Color-Toned Incandescent 

Lamps 

HE new “candle-flame” lamp demonstrated at the 

recent convention of the Illuminating Engineering 
Society was so admirable in its effects that we are 
naturally led to reflections concerning the practical use- 
fulness of this type of lamp in domestic lighting as 
well as in lighting of ballrooms and similar places. It 
is quite certain that a great many people, especially 
women, think that the ordinary metallic-filament lamp 
gives a light of somewhat too glaring whiteness. When, 
about two years ago, a committee of the National Elec- 
tric Light Association was investigating the question 
of toning lamps for color it seemed to be the general 
judgment of those to whom samples were submitted 
that a light even somewhat more distant from white 
than that of the carbon incandescent lamp was desirable, 
something indeed approximating the kerosene flame of 
earlier days. The results of practical experience on a 
considerable scale in Chicago seem to confirm this judg- 
ment. 

The candle-flame lamp now brought out meets the 

color requirement very beautifully, and moreover the 
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coating given to the bulb is permanent in hue even when 
used on the gas-filled lamps, thus possessing a virtue 
which most of the earlier experimental lamps did not 
have in a reliable degree. The loss in efficiency by the 
color-toned diffusing coating is relatively small, the 
specific consumption being less than half that of a 
carbon lamp of anything near the same color. Indeed, 
the efficiency is equal to that of the earlier tungsten 
lamps. The eye is astonishingly sensitive to smali 
changes of hue, so that the cutting out, even in small 
part, of a strongly colored component of the light 
changes the appearance very greatly for a comparatively 
slight absolute absorption. It would seem that the new 
lamp might make a rather important place for itself 
inasmuch as it accomplishes with small loss of light the 
same result that is now sought by the use of compara- 
tively opaque colored shades. 





Concentrated Versus 
Distributed Magnet Windings 


HAT is the strength of the magnetic field at a 

point at any given distance on the axis of a bar 
magnet? An answer to this question was demanded in 
several important war problems. Textbooks give a 
simple answer for a magnet with poles concentrated at 
its ends. But who has ever seen such a magnet? The 
law of the magnetic circuit is simple only when the 
circuit is completely closed with magnetic material. 
With the opening of the circuit and the passage of the 
flux through the air the calculation of ampere-turns is 
greatly complicated and often impossible. Some 
extremely interesting experimental observations on the 
relation between the magnetizing ampere-turns on a 
cylindrical magnet and the strength of magnetic field at 
a point at a distance were reported in the September 
number of the Journal of the American Institute of Elec- 
trical Engineers by Messrs. Hutchinson and’ Pender. 
The authors find that for the same number of exciting 
ampere-turns a uniform winding occupying only the 
central half of the core gives the same field as a uniform 
winding completely covering the core; that both the 
windings mentioned give greater values of field than a 
winding so arranged and excited as to give a uniform 
flux density throughout the length of the core, and that 
in the case of alternating-current excitation the 
maximum external field per volt-ampere of excitation is 
given by a uniform winding covering the entire length 
of the core. 

It is well known that the strength of field at a dis- 
tance is proportional to the moment of the magnet. 
The analysis given by the authors shows clearly that 
beyond a certain point the effort to increase the effec- 
tive length of the magnet by piling up ampere-turns 
toward the ends is soon outweighed as the end is ap- 
proached by the rapidly increasing demagnetizing force 
of the resulting poles concentrated at the ends. In the 
case of the alternating-current magnet, while the 
strength of field at a distance is about the same for the 
central and the uniform windings, in the former all of 
the turns are threaded by approximately the maximum 
flux, while in the latter the average flux per turn is the 
average flux in the core. Consequently, in the former 
case the reactance is higher, and so therefore are the 
volt-amperes for excitation, in the instance cited by 
about 40 per cent. 

The conclusions may also be explained by noting the 
importance of the reluctance of the path of the magnetic 
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flux just after leaving the core. For poles concentrated 
at the ends the eross-section of the path in air just 
outside the pole is practically that of the core itself. 
Therefore the reluctance is very high and a large 
increase in ampere-turns is required. If, however, the 
winding is not brought all the way to the ends, the sides 
of the core as well as the ends become effective, increas- 
ing the section of air path and so reducing its reluctance. 
Thus with a very small decrease in the effective length 
of the magnet we have a very large decrease in the 
ampere-turns required for passage from core to air. 
This indicates the value of the use of pole pieces for 
bar electromagnets, a fact not emphasized in the paper 
mentioned. For example, while the field at a distance is 
the same with the central winding and the winding 
uniformly distributed over the length, nevertheless by 
the simple expedient of adding pole pieces one-quarter 
of the length to the core excited with uniform winding 
the same excitation would give an average flux density 
124 per cent greater, an increased effective length and 
correspondingly increased field strength. 





A Community 
of Stockholders 


E HAVE not infrequently referred to the desira- 

bility of public utilities obtaining widespread 
financial support in the communities which they serve 
and the project has been carried out successfully in a 
considerable number of instances. In another column 
William H. Hodge gives a serious consideration to the 
methods to be adopted in selling securities to local cus- 
tomers. The main factor in a decision as to how the 
end shall be reached is the purpose to be fulfilled. If a 
company, wishing to place a new issue of bonds or 
stocks, needs the money promptly and organizes a drive 
for local sale in connection with other activities, the 
situation is very different from that found when a 
company not needing quick funds decides on a policy 
of stock selling with the deliberate intention of making 
the community participants in the prosperity of the 
utility. The local security market may or may not 
be a good one so far as floating a bond issue is 
concerned, but it is a valuable one to take into partner- 
ship. The latter operation requires time and a well- 
organized selling policy, including provision for 
deferred payments. 

A locally managed utility with a considerable amount 
of its stock held by its consumers is morally in a 
strong position, much stronger than that occupied by a 
utility owned and operated in the interest of foreign 
capital. In these days of hesitation to invest freely 
in public service concerns that company which stands 
nearest to its community, in which its community has 
direct and widespread interest, holds an advantage of 
position that is not to be overestimated. There are 
cases when a local drive for a considerable amount of 
capital is well justified and will pay, while incidentally 
securing friendly co-operation. Such instances not in- 
frequently arise when a new enterprise is on foot, an 
extension of a transmission system or from an electric 
road. The introduction of such improvements are of so 
great and direct value to the people of any community 
that many a town would be well justified in taking 
0. part of the financial responsibility to secure the 
resultant benefits. Partnership with the people obtained 
in this way is not likely to be turned aside, and it is 
apt to come to pass rather frequently in the future 
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development of electrical enterprise outside the large 
centers. To those undertaking such a task, or planning 
for increased facilities when already established, Mr. 
Hodge’s paper contains much that is suggestive. It is, 
after all, a sheer matter of tactful selling, with the 
purpose of the campaign directing the particular local 
measures which are likely to prove effective. 





Some Problems of 
Super-Power Systems 


HAT interconnection viewed as a broad principle is 

advantageous admits of no dispute. It has proved 
its usefulness over and over again. There are certainly 
cases, too, in which a super-power system with addi- 
tional great stations can meet the economic situation 
very successfully. Of such systems thus far suggested, 
that for the Atlantic seaboard seems the most promising, 
particularly if it shall be connected and extended so as 
to take in hydro-electric resources not yet available. 

None the less, we feel it needful to call attention to 
some of the dubious factors in all propositions of this 
kind. As the area served grows in extent, and especially 
in ratio of width to length, the problem of distribution 
becomes immensely involved. There no longer exists 
the situation of a long main fed at various points along 
its length and itself feeding laterally over comparatively 
short distances. For this must be substituted a net- 
work, and one of the very serious questions which arise 
is how much of this great primary network can lie 
in easily fed territory. The charges against energy fed 
long distances over a super-power network become 
severe, and it is a question whether in many instances 
they are not likely to eat up all the profit arising from 
generation on a larger scale. 

The distribution of power in its potential form as 
transported fuel, although much more expensive than 
it used to be, cannot be said to be out of competition un- 
less the super-power plant and its connections can oper- 
ate under very favorable conditions. For example, in the 
Southern territory which Capt. L. A. Whitsit considers 
in this issue of the ELECTRICAL WORLD the aggregate 
hydraulic resources are considerable, although the 
natural storage facilities are comparatively small. 
Hence the water is not cheaply utilizable to any large 
extent. Besides, the transmission distances are great 
and the local fuel supplies rather plentiful. Therefore 
we are inclined to think that any large project over so 
great a territory requires exceptionally careful study 
from an economic standpoint. 

Steps toward interconnection will for a good while to 
come have to be taken locally rather than generally. 
There are great interconnected systems in the South 
already reaching from the Atlantic seaboard almost to 
the Mississippi, but these are merely interconnections of 
convenience, not involving the transmission of an 
appreciable amount of power between the two ends of 
the system. The logical course of development would . 
seem to be the strengthening of existing interconnec- 
tions where there is strong economic reason for so doing, 
adding power supply as it becomes necessary. The main 
objective in such development should be such standard- 
ization of voltages and methods of operation as will not 
cause inconvenience when larger plans develop. Both 
generating stations and lines can readily be so designed 
that they will build up, if and when the occasion 
requires, into a coherent system to be extended as the 
economic demand arises. 





OUNDED on scientific research, the 

greatest of America’s public util- 

ities has reached its present high 
state of engineering development largely 
through the efforts of that distinguished 
group of eee which was organized 
and directed by J. J. Carty. Ever since he 
left high school, at the age of eighteen, 
Mr. Carty has been engaged in the tele- 
phone business, starting near his birth- 
place, Cambridge, Mass., with the Tele- 
hone Dispatch Company of Boston. 
During these years he has devoted his 
efforts to improving the telephone and 
making it an instrument for universal 
communication. How well he has suc- 
ceeded every one knows. In January, 
1915, under his engineering supervision 
the first transcontinental telephone line 
was placed in service. A few months later 
he announced the successful achievement 
by the members of his sta of the 
wireless telephone. Not only has the 
development of the telephone art been 
due to his careful and encouraging engi- 
neering leadership, but it is attributable 
also in no small measure to his indi- 
vidual contributions, among which are 


John Joseph Carty 


Advocate of scientific research in industry, through whose engineering efforts and leadership 
the universality of telephone service has been made possible 


fundamental contributions to the multi- 

le switchboard, and the balanced metal- 
ic circuit, without which there could be 
no long-distance telephony. 

Even when chief engineer of what is 
now the New York Telephone Company, 
and later when occupying the same posi- 
tion with the American Telephone & 
Telegraph Company, Mr. Carty estab- 
lished himself as a pioneer in the gen- 
eral field of industry by his constant 
advocacy of the application of scientific 
methods to industrial problems and the 
use of technically trained men in this 
work. Now,as vice-president of the Amer- 
ican Telephone & Telegraph Company in 
charge of development and research, he 
is putting his theories into practice in a 
bigger and broader way. He believes 
and has stated publicly that to keep 
American industry abreast of that of 
the rest of the world manufacturing 
research departments must be formed 
and encouragement and help must be 
given to the promotion of pure scien- 
tific research in colleges and universities. 

Mr. Carty’s war record is too full to 
cite in detail, but his work in the army, 


in which he attained the rank of colonel 
and where he co-ordinated all systems 
of communication and perfected methods 
whereby cable communications could be 
sent safely as well as with rapidity, is 
one of the most interesting chapters of 
scientific achievement in the eat 
struggle. In recognition thereof he 
received from General Pershing in 
France the Distinguished Service Medal. 

Although a quiet and retiring man by 
nature, Mr, Carty has not hesitated to 
engage in activities devoted to the ad- 
vancement of engineering. He is chair- 
man of the section of engineering of the 
National Academy of Sciences; a mem- 
ber of the executive board of the 
National Research Council and a past- 
president of the. American Institute of 
Electrical Engineers. His engineering 
work has received recognition both in 
this country and abroad in the receipt 
of the Edison medal from the American 
Institute of Electrical Engineers, the 
Edward Longstreth and Franklin medals 
from the Franklin Institute and the 
imperial Japanese orders of the Rising 
Sun and the Sacred Treasure. 








Proposed Power District in the South 


Interconnection of Electrical Systems in Southern States Would Effect a Saving of 2,700,000,000 
Kw.-Hr. Annually by 1935 and 250,000 Kw. of Generating Capacity—Super-Power 
System Would Require 250,000 Kw. of Non-Income Earning Equipment per 
Year as Against 500,000 Kw. if Plants Are Operated Independently 


By L. A. WHITSIT 
Principal Assistant Engineer Division of Power and Transmission Boston-Washington Super-Power Survey 


HE _ incor- 

poration of 

the existing 

electric util- 
ities south of the Ohio 
and Potomac Rivers 
and east of the Missis- 
sippi River into one 
super-power system 
and the development 
of the potential re- 
sources of water and 
steam power of the 
Southern States ap- 
pears to be as logical 
a procedure as the 
similar incorporation 
and development of 
other systems now re- 
ceiving attention. Per- 
haps it is even more 
logical. The district 
comprising the states 
of Virginia, West Vir- 
ginia, Kentucky, Ten- 
nessee, North Caro- 
lina, South Carolina 
and Alabama, possibly 
Mississippi also, pos- 


Hydro 


Estimated 1935 Total Power 
Requirements in Hundreds of 
/illions of Kw. Hrs 





the Warrior coal fields 
of Alabama. In these 
coal fields are suitable 
locations for large 
super-power steam 
plants with ample 
water for condensing 
purposes and with 
short-haul distances 
for coal. A still more 
valuable characteris- 
tic of the district is 
the large water re- 
sources, which in a 
like manner occupy a 
central position and 
extend over a length 
corresponding to that 
occupied by the coal 
fields. These power 
resources are made 
possible by high alti- 
tudes and heavy pre- 
cipitation. The 
streams may be uti- 
lized for power be- 
tween the ranges of 
elevation, 3,000 ft. to 
300 ft. (900 m. to 90 


ESTIMATED 1935 REQUIREMENTS 
sesses natural advantages 


that make it possible to 


m.) above sea level. The 
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just recently completed on the power systems of the 
Southern States (ELECTRICAL WORLD, Oct. 16, page 769) 
and those in western Pennsylvania and eastern Ohio dis- 
trict (ELECTRICAL WORLD, Nov. 13), indicate the eco- 
nomic advantages of the interconnection of those cen- 
tral-station systems and focus attention to the greater 
economies that are possible in the self-contained power 
district described below. 

This district is 800 miles long by 500 miles wide 
800 km. square). Its length is no greater than that of 
California, though its width is more than twice as 
creat. On the other hand, its population is 16,000,000 
as compared with California’s 2,400,000. There are 
also vast coal fields, extending in an almost. unbroken 
strip from the northeastern part of West Virginia to 


those of this district, nor 
does it contain such extensive industries. There are 
a large number of cotton mills in Alabama, Georgia and 
the Carolinas; general manufacturing exists in Virginia 
and Kentucky; large steel companies are established and 
in successful operation in Tennessee and Alabama, and 
coal mining is one of the main industries of West 
Virginia, Kentucky, Tennessee and Alabama. The lower 
cost of power and the existence of extensive trans- 
mission systems will force the early electrification of 
railroads in the South. All of these operations require 
power in large blocks, and their load characteristics are 
of sufficient diversity to make the load factor on an 
interconnected power system relatively high. 
Although reference to the illustration indicates that 
nower-load requirements and the water-power resources 
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are evenly distributed, -still a comprehensive trans- 
mission-line system is warranted in order to realize 
the advantages of an interoperated power system. A 
thorough interconnection of the load centers and 
generating stations as they exist at present, or as they 
will be extended and constructed to meet future load 
demands, will assure: (1) Reliability of operation; (2) 
economies due to the diversity of stream flow between 
different drainage areas (this power district would draw 
upon the water power of drainage areas on the opposite 
sides and ends of the Appalachian Range); (3) reduc- 
tion in the total reserve generating capacity which 
would be required for the interconnected system as com- 
pared with the aggregated amount that would be 
required with the systems operated independently, and 
also a better utilization of such a capacity; (4) 
economies due to the greater diversity of loads in a 
large system as compared with a small one; (5) reduc- 
tion in the amount of steam power that would be 
required for the combined system below the aggregate 
amount that would be required if the systems were 
operated independently, and, vice versa, a greater utili- 
zation of the power in the mountain streams; (6) the 
operation of only the efficient plants for the majority 
of the time, both as regards their economy of coal con- 
sumption and the coal transportation required; (7) the 
adoption of a construction program whereby additional 
plants would serve the growing requirements of a 
number of systems, as a result of which new plants 
would be put under load as soon as completed and be 
made to earn the maximum possible income; (8) the 
building of steam plants at coal-producing centers and 
points accessible to condensing water; (9) the pos- 
sibility of accumulating the otherwise wasted secondary 
power of different systems into one block of power for 
its utilization for such industrial operations as extend 
over only a part of the year. 

A super-power bus line for this district, as sug- 
gested by the accompanying illustration, would extend 
from Florence, Ala., where the government is building 
a large hydro-electric development on the Tennessee 
River. This, together with another possible develop- 
ment on the Tenessee River above the back water of the 
Muscle Shoals development, will generate 2,800,000,000 
kw.-hr. a year, power which may be made primary power 
by the steam and reservoir resources elsewhere in the 
district. The line should extend from this plant to 
Birmingham by way of the Warrior steam plant, 
thence to the potential developments of the Coosa and 
Tallapoosa Rivers, thence easterly to the existing and 
potential developments on the Chattahoochee River, 
from there northerly through Atlanta, a load center, 
through existing and potential developments on the 
upper Savannah River, through Spartanburg, a load 
center, and thence through the system of the Southern 
Power Company to some point in Virginia. From here 
the line would extend northwesterly through Charleston, 
parallel to the mountain grades of the railroads, which 
should and doubtless will be electrified before long, and 
through excellent locations for super-power steam plants 
to the load centers of Huntington, Cincinnati and 
Louisville. 

From here the line which is proposed might extend 
southerly through the load center of Nashville to a con- 
nection again with Muscle Shoals development. The 
water-power resources would be collected in large groups 
and tied by such lines and substations as would transmit 
the power in the general direction of the main load 
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centers. The illustration shows the load and generating 
centers and the coal resources. 

The total available coal of the district is in excess of 
the following estimated amounts in millions of short 
tons: 








MI IE FINE eee a, OR as wis 30,000 
GE Ae AS oe WR a 15,000 
ES corn crs ae dink vis s cok s'ne 4008 Ae 40,000 
MEMS ae ie hoe ee eke bee eh ee bees 70,000 
NM cl s'c abies Oa Sivoo ea ce s 10,000 
NII bey dc cw oo As edie es veel etea Me 


165,000 





The actual coal production in these states in 1917 and 
1918 was respectively as follows: 


Millions of Short Tons 


1917 1918 

RTE BOONES iy cn coh te he ies Ms rete: 4.9 20.0 19.0 
MINE No, ic a Andy vial gie Sabie Mlers 6.2 6.8 
re nian hg cess cae Cock 17.5 20.7 
NE REIN he Bohan ee Ly wih Chass « 86.5 89.9 
INES RA ig a pic atk ac 10.0 10.3 
IEE eins hoes ee ee ee 0k o's Paw 140.2 146.7 














The coal resources are therefore so very large as to 
justify a construction program of steam plants whose 
time length of operation may extend over hundreds of 
years. The establishment of efficient steam plants and 
an extensive transmission-line system will, because 
of the higher economy obtained, extend the life of that 
coal which is used or reserved for power purposes over 
what is possible in independent operation. 


WATER-POWER RESOURCES 


An estimate of the hydro-electric resources, existing 
and potential, is expressed below in terms of kilowatt- 
hours of power available in a year of average stream 
flow, it being the best measure of the power available in 
such a system, in which the large super-power steam 
plants together with the water-storage plants would be 
used to make primary power out of the run of river 
power of the other hydro-electric stations: 








eke dias vn: gti halds <@ Cer a GawOre 1,900,000,000 
West Virginia........ 2,500,000,000 
air CTs ne ace ted ve tie a 500,000,000 


TE MROBEBEY So. iw ok och 
North and South Carolina........ 6.655. 280.55 


3,000,000,000 
4,300,000,000 


relies dig ac Saas oss «+s, vs +. tua dene ee 2,300,000,000 
Nin BS ingle dinate AlpWh ois <0. siG <n ans howe: Aveta 5,300,000,000 
Se vd swqrrgetitga< pax «ane & oon OR Pen Ce 19,800,000,000 








The present annual power requirements of the central- 
station systems are approximately as follows, in kilo- 
watt-hours: 


Power 
Water Power from Fuels Total 

WN das oss 2s 180,000,000 300,000,000 480,000,000 
West Virginia..... 25,000,000 500,000,000 *525,000,000 
MEE Pic. sk ses dh Seeeeete 250,000,000 250,000,000 
Tennessee......... 600,000,000 150,000,000 750,000,000 
North Carolina.... 600,000,000 120,000,000 720,000,000 
South Carolina.... 670,000,000 80,000,000 750,000,000 
Oe Terre 450,000,000 120,000,000 570,000,000 
NE Sic cic ls oe i 450,000,000 150,000,000 600,000,000 

Ns spe ws 2,975,000,000 1,670,000,000 4,645,000.000 





*This amount is an approximate estimate of the er gen- 
eration in that part of the State of West Virginia which would 
logically form a part of the system here considered. The north- 
ern part of the state is properly a part of the Pittsburgh district 
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The above figures are a measure of the power require- 
ments of the district that are, with one exception, being 
supplied by central stations and do not include a very 
large amount of power that is at present being 
generated in isolated steam plants. 

It is estimated that in fifteen years the power require- 
ments of the central-station systems and one large inter- 
connected system as here suggested would be as follows: 





Kw.-Hr. 


WARM IE Sic Sarg chatlels Re OR e ee a Apes et 1,750,000,000 
WOR A Sie di aaig ory aux ahs winter ae eck 1,600,000,000 
FUCRUUCEY ONG VICHING o's os od Sn Didin hawk wan 4,650,000,000 
PUNE Ee Ce be aes ee axe cote er eneeees 1,850,000,000 
Reenes Sr ebere as Sy « fa SS A is ede bs 2,350,000,000 
Set AEAOORMRoccls. 8 a ebre a a gare ales Meee 1,100,000,000 
Coie 6 bs ciel cactank aula remeneee tees 2,100,000,000 
TARTS os hs hs Oe Cae ka lee Poole 2,600,000,000 

WORiiies ecickadbness 08s eee 18,000,000,000 

The larger industrial cities have been estimated 


separately, and these estimates will be found on page 
1009. In addition, there has been included an amount to 
represent the general requirements of the state as a 
whole which would come from smaller cities which may 
be economically supplied by such a system. The general 
requirements of the state as a whole, in addition to the 
industrial needs of the larger cities, is on the basis of 
1 kw. of capacity per ten inhabitants (1910 census) and 
2,000 kw.-hr. per kilowatt of capacity. Another item has 
been added to represent requirements of railroad elec- 
trification of the main railroad systems of each of the 
states. It is based on the gross ton miles moved in 
1918. The probable industrial load requirements are 
allocated on the map to show the general relation 
between load centers and generating centers. A portion 
of the load requirements for Cincinnati has also been 
estimated and included, as it is not at all improbable 
that the immense water-power resources of the develop- 
ments on the Tennessee River near Muscle Shoals will 
be used to meet load requirements as far north as Cin- 
cinnnati. 

It will be noted that the estimated load demands and 
the hydro-electric resources are about equal. Many of 
the hydro-electric potential resources are not economical 
when compared with the present cost of steam power. 
It is therefore proper to assume that super-power steam 
stations should form a part of the early construction 
program. In addition to this, some of the large amounts 
of the hydro-electric power are now and will be used for 
electro-chemical purposes and will not be available for 
general industrial and public utility loads. 


VALUE OF JOINT OPERATION OF HYDRO AND 
STEAM SYSTEMS 


In the comparison of hydro-electric developments and 
modern steam-power plants the relatively large propor- 
tion of the total cost of steam power that consists of the 
fuel and labor charges has an important influence. This 
amounts to 56 per cent for a 55 per cent annual load 
factor with coal at $3. In hydro-electric power the cost 
of power is nearly all made up of fixed expenses—that 
is, interest, taxes and replacement charges—and the 
expense of operation of the plants amounts to only a 
small percentage. In a comparative study a hydro-elec- 
tric development may be favorable as long as it is operat- 
ing under full load and there is a sale for all of its 
primary power, but in case of a slump in the power 
market the fixed charges continue, whereas.in the 
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steam plant the fuel and labor charges may be cur- 
tailed to the extent of the decrease ‘in fuel and 
labor required under reduced power-market con- 
ditions. In addition, this fixed charge on the 
hydro-electric development, even if when distributed 
over the total primary power available it is a reasonable 
amount, yet when distributed over the decreased 
amount of power actually sold may bring the cost of 
such power up to an exorbitant cost per kilowatt-hour. 
It is therefore desirable ‘that a hydro-electric plant, 
when built, be operated in conjunction with a steam- 
power system of appreciable capacity; for during a 
slump in the power market or a falling off in the power 
demand a saving may be effected in the operation of the 
system as a whole by an amount proportional to the 
value of the coal and labor that would have been 
expended in the steam plants had the demand kept up. 
The hydro-electric plants, on the other hand, whose 
annual cost remain unchanged during fluctuations in 
power output, are kept loaded up to full amount of the 
natural resources, which otherwise would be wasted. 

A second value of combined operation is the freer and 
more complete use of the water storage permitted by 
the insurance which the steam capacity furnishes. When 
it is known that there is no steam capacity to fall back 
upon, a more reserved use of the water-storage capacity 
is necessary during the approach of extreme low-water 
conditions, and a less complete use of the water results, 
The supplemental steam capacity is therefore a 
guarantee of reliability of supply and of economical 
operation during conditions of quite opposite character 
—those characterized by a normal or even excess supply 
of available water power accompanied by a reduced power 
demand and those due to a low supply of water power 
accompanied by a maximum power demand. There is 


.still another advantage in combined operation. 


The water power furnishes the peak portion of the 
load and by so doing permits the operation of the 
steam capacity under a greater load factor. By 
increasing the load factor on the steam plants of the 
system the cost of steam power may be decreased by a 
greater amount per kilowatt-hour than the correspond- 
ing increase in cost of the hydro-electric power that 
results from over-installation of equipment in the 
hydro-electric system in order to allow it to take the 
peak portion of the load. This requires only a small 
additional expenditure, comparatively, as the greater 
part of the investment is in the fixed structures, whose 
costs are not increased by the over-installation. The 
increase of the load factor on a steam system from 50 
to 75 per cent may decrease the generating unit cost of 
power by 20 per cent for two-thirds of the total power, 
whereas in the same case the accompanying increase in 
the generating unit costs of the hydro-electric power 
is only 13 per cent for one-third of the power. The hydro- 
electric developments possess a much greater value when 
operated in combination with steam than when operated 
alone as a separate system. 

An example of the partial attainment of this exists in 
the interoperation of the Warrior steam plant and the 
Lock 12 hydro plant. A greater realization could be 
effected if the system contained also hydro storage 
power. During high water the steam plant carries the 
peak load; during low water the hydro plant carries it. 
These plants are 30 and 50 miles respectively from their 
main load center and fortunately are located on opposite 
sides of the local center. Transmission losses are thus 
reduced; better regulation and higher reliability are ob- 
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tained. Illustrations of these two generating stations, 
with their striking comparative operating forces, are 
given in the article of Oct. 16, ELECTRICAL WORLD. 

Super-power steam stations should be built in the 
Warrior coal fields of Alabama, at Charleston, W. Va., 
and possibly at Evansville, Ind. The immense load 
centers of Cincinnati and Louisville come fortunately 
between the hydro-electric resources of the Tennessee 
River developments and the steam power of West 
Virginia. Steam-generated power would also be trans- 
mitted to the East and Southeast during periods of 
low water. 

POSSIBLE ECONOMIES 


In order to express in financial terms the advantages 
of an interconnected power system it is estimated that 
the diversity of stream flow between the drainage areas 
which possess different climatological characteristics 
will effect an economy of 5 to 10 per cent of the kilowatt- 
hours of hydro-electric power available. The intercon- 
nection of the systems and the use of the total storage 
facilities and steam reserves to the best advantage for 
the entire system would effect an economy of 10 per 
cent of this power, which otherwise would be lost in 
individually operated systems as fugitive power, inas- 
much as the individual systems could not contract for a 
‘oad which would use this fugitive power and because 
of their inability to furnish such load continuously. In 
addition, the diversity of peak loads in the different 
systems would make' possible a saving of 5 per cent on 
the total kilowatt capacity required for the given load 
conditions. 

The first two economies would at the end of fifteen 
years amount to 2,700,000,000 kw.-hr. annually. But, 
on the basis of only 2,000,000,000 kw.-hr. and at a value 
of only 6 mills per kilowatt-hour at the power plants, 
the saving should amount to $12,000,000 a year. The 
economy in capacity due to diversity of peak loads would 
amount to 250,000 kw., which, at an investment cost of 
$125 per kilowatt at an annual cost of 12? per cent per 
year, would effect a saving of $4,000,000 a year. 

The following table gives actual or equivalent coal 
consumption of the public utility stations during 
January, February, March and April of this year, the 
corresponding output in kilowatt-hours, and the result- 
ing consumption of coal per kilowatt hour: 


Output, Equivalent Short 





Kw.-Hr. Tons of Coal 

CCL Cle. as eh ead n ee asd 98,400,000 146,000 
SPORE OMAR asa i; +164,600.000 263,500 
Kentucky................+.+.- 90,000,000 164,000 
TMIRBNI 6 «4.0 5-0 4k eos cesta 4:04 00-0) « AE 94,500 
DEEN EE... sc 5 6 o wea oo 39,000,000 80,000 
omen GmGenne Yo 20,000,000 42,000 
is: cA tiie aes  Cikl o0'0s 37,000,000 72,000 
Sy Cem 87,000 

ac SEs eae ees see's 535,000,000 £949,000 

















tOnly that part of West Virginia is included that logically forms 
a part of the power district here considered. 
tEquivalent to 3.55 lb. per kilowatt-hour. 


In the operation of a super-power system inefficient 
steam plants would be shut down and the consumption 
of coal for unified system should not be in excess of an 
average of 2 Ib. (0.9 kg.) per kilowatt-hour. The 
super-power system would therefore effect an economy 
of at least 1.5 lb. (0.68 kg.) for a total annual genera- 
tion of 1,500,000,000 kw.-hr., or after provision for the 
increased power loss in the extra transmission line dis- 
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tance, a total of 1,000,000 tons, which at a cost of $5 
would effect an economy of $5,000,000. These possible 
savings total $21,000,000 a year. 

In addition to the above is the annual saving on a 
reduction of the non-income-earning capacity required 
to meet new loads and on the capacity to maintain an 
emergency reserve. The new capacity required annually 
to meet increased power demands on the central stations 
of the district amounts to 250,000 kw. per year. In a 
super-power system this would be placed under load 
immediately upon completion and from then on would 
earn an income. If the plants were operated indepen- 
dently, however, the construction program would aggre- 
gate at least 500,000 kw. of new capacity annually. 
Some equipment would not, of course, be purchased or 
installed until load conditions required it, but the con- 
struction and investment for the facilities required 
later to accommodate 250,000 kw. would, on the other 
hand, be idle continuously and bear no income. The idle 
investment on 250,000 kw. at an average cost of $125 
per kilowatt, decreased by $40 per kilowatt for the cost 
of such equipment as would not be installed until there 
was a load for it, amounts to $21,000,000. Again, the 
total aggregate reserve capacity which should be pro- 
vided in independently operated systems for emer- 
gency purposes would at the end of a fifteen-year period 
total 1,000,000 kw., which would be decreased to at least 
half of this amount, thereby reducing the inoperative 
and non-income-earning investment on 500,000 kw., or 
on $65,000,000. 

The total saving of non-income-earning investment 
would be $90,000,000 in round figures. The interest 
and depreciation charges on this amount equal more 
than $10,000,000, which, added to the saving above 
noted, would effect a total annual saving of $30,000,000. 


Submarine Cable Is Dried Out 
and Replaced 


Following Severe Damage to Its Submarine Cables 
in San Francisco Bay the Great Western Power 
Company Successfully Removes and 
Repairs a 2,110 Ft. Section 


S A RESULT of accidents to shipping in San Fran- 
cisco Bay in the month of November, 1917, the 
transbay power cables of the Great Western Power 
Company were twice fouled by dragging anchors. Two 
of the three cables were so damaged that sections had 
to be taken out and replaced before the cables could 
be put back into service. In one case a 2,000-ft. 
(600-m.) length of the section where damage was 
suffered was taken ashore and dried out by a vacuum- 
heating process. The repair of the cables was rendered 
much more difficult by the fact that the damage occurred 
where the depth of water was over 100 ft. (30 m.) and 
tidal currents amounted to 4 or 5 miles (6 or 8 km.) 
per hour. 

The first accident occurred in November, when 4 
Japanese steamer loading coal from a barge dragged 
her anchor across the cables, causing a short circuit 
in both cable No. 1 and cable No. 2. The No. 1 line 
is designed to carry 3,500 kw. and the No. 2 4,500 kw., 
both operating at 11,000 volts. An investigation imme 
diately after the accident showed that cable No. ” 
could probably be more speedily repaired and attentio: 
was given to it first. After much difficulty in dis- 
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entangling it from the twisted and kinked No. 1 line 
a 2,000-ft. section was taken out and the work of 
relaying a new section in its place was begun. While 
this was under way two vessels collided in the fog and 
‘a dragging anchor again fouled the cable. Although 


damaged the cable was still left fit for emergency use, 
and the work of relaying it was completed as rapidly as 
possible and the cable put in service temporarily. 











DAMAGED CABLE RAISED FROM BAY 


Attention was then devoted to cable No. 1. Launches 
were used to drag for the several ends. When these 
were picked up and that section which had been kinked 
and dragged out of place had been pulled up for inspec- 
tion and test it was found that considerable lengths 
of it had been ruined by the kinks, and it was evident 
that water had been drawn by capillary attraction along 
the strands of the conductors. A process of cut and try 
was then employed for finding how much of the cable 
was wet. A section of it was cut off and tests were 
made between the new end and the power house. By 
repeating this process it was finally found that after 
taking out about 2,100 ft. (640 m.) of the damaged 
cable the remaining shore ends were still fit for service. 


DRYING OUT THE CABLES 


When the damaged sections of the cable came in from 
the barges it was found that there was one 1,100-ft. 
(835-m.) piece and 2,000 ft. (600-m.) of short lengths 
between 150 ft. and 500 ft. (45 m. and 150 m.) from 
which the water would have to be extracted before they 
could be put in service. To accomplish this the cables 
were taken to the company’s Oakland steam auxiliary 
station, where a 29-in. (736-mm.) vacuum was available. 
The vacuum pipe was attached to one end of the 1,100-ft. 
cable just as it stood on the reel, and after making 
the joint airtight the full suction was applied. A coil 
of steam pipes was also placed under the reel, and by 
use of a double thickness of heavy canvas a housing 
was made over the reel under which a temperature 
of 200 deg. Fahr. (93 deg. C.) was maintained for 
thirty-six hours. Tests then showed the cable to be in 
suitable condition for use. 

Experience with the several sections showed that the 
shorter lengths could be heated up thoroughly in about 
twelve hours, and that within twenty-four hours the 
treatment had removed a sufficient quantity of moisture 
to render them again fit for service. The plan of 
heating the cables by current in the conductors was 
tried at first, but it was not used because with the 
cable coiled on the reels it was impossible to secure 
uniform heating, while the outer end had better oppor- 
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tunity to radiate heat than the end near the center. 
Some of the short sections of cable, however, were 
stretched out on the ground and heated by electricity 
running through the conductors. Where this was done 
a current of 250 amp. was applied for about twenty-four 
to thirty-six hours, the same vacuum being used as in 
the case of the steam treatment. The same tests were 
applied to cables dried by steam and by electricity. They 
were considered suitable for replacement in service 
when the megger readings were satisfactory, depending 
on length and temperature; also when the jute filling 
could be burned without sputtering or dropped in hot 
ozite without showing morslive. 

In replacing the cable cut out this .2,000-ft. gap was 
first spanned by a 1-in. (2.5-cm.) steel messenger cable 
made fast to one of the ends and laid thence ta the 
other end, to which it was also attached. Sections of 
the original cable which had meantime been dried out 
were then spliced in, beginning at one.end of the gap. 
As the work progressed the messenger cable was under- 
run by the barge containing the reels until the far end 
of the gap was reached and the final splice made. 
During this process it was occasionally necessary to 
drop the end of the cable. When this was done the 
end was temporarily. sealed with a lead sleeve; and a 
buoy used to mark the line. . 


METHOD OF SPLICING 


Because of the short lengths of cable which had to 
be put back in line No. 1 many splices had to be made, 
and special care was taken to see that these splices were 
strong and tight. The method used was first to slip a 
2-ft. (0.6-m.) section of 4-in. (10-cm.) pipe over each 
of the two ends to be spliced. The outer ends of these 
pipe sections were threaded in opposite directions so 
that a coupling engaging both threads could be made 
to draw the two ends together. These pipe sections 
were kept on the cables, back out of the way, while 
the splicing and insulation of conductors was done in 
the ordinary manner. When the splice proper was com- 
pleted as usual a layer of asbestos was put on by way of 





CABLE IN PROCESS OF BEING DRIED BY APPLICATION OF HEAT 
AND VACUUM 


final covering. Over this the two pipe sections were 
slipped up toward each other until separated only by 
the width of the coupling. The armor wires were then 
welded to the outer ends of both pipes. Finally, the 
coupling was turned until the two pipe sections were 
drawn up together, thus taking the strain in the armor. 

The drying out of the cables was done under the 
direction of J. M. Barry, engineer of distribution, and 
E. W. Beardsley, general superintendent. 
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Some Steam Metering Apparatus Which the Southern California Edison Company 
Has Considered Necessary to Plant Economy 





A—On the front of the boilers at a convenient height 
above the floor where they can readily be seen by the fire- 
man when adjusting fires are CO, indicators, gages and 
steam flow meters. 

B—Atmospheric temperature thermometer, Aneroid barom- 
eter, and mercury column conveniently located on con- 
denser near engineer's station. 


C—CO, flue-gas temperature, draft and boiler feed-water 
temperature recorders are located at the rear of the boilers 
and are so mounted as to be easily accessible for changing 
charts and repairs. 

D—Long Beach steam station of Southern California Com- 
pany, where oil is used for fuel, has a very extensive meter 
equipment. 
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Selection of Steam Plant Meters 


Metering Apparatus May Be Divided Into Classes Necessary for Safe Operation, for Good 
Operation and for Checking Results—Proper Use of Correct 
Meters Will Greatly Improve Economy 


By J. W. ANDREE 
Assistant Superintendent of Generation Southern California Edison Company 


OR the efficient and safe operation of steam 

power-plant meters, gages and thermometers 

are indispensable. As the cost of such meter- 

ing equipment is so small in comparison with 
the total cost of the plant and the savings which may 
be effected by their proper use it is surprising that 
there are so many large plants in which metering 
equipment has been considered of little importance. 
The plant with too many meters is rare. However, 
improper selection is often found, due to confusion as 
to the logical functions of the many kinds of meters 
available or to lack of appreciation of the results to be 
gained through their proper use. 

Metering equipment may be divided into three groups: 
(1) Meters necessary for safe operation; (2) meters 
necessary for obtaining good operation; (3) meters 
used for checking and for records of operation. Each 
of these groups may contain meters of three general 
classes: (1) Indicating meters, which indicate a con- 
dition existing at any time; (2) integrating meters, 
which measure a quantity during a period of time; 
(3) recording meters, which make a continuous record 
of conditions over a period of time. Sometimes two or 
more of these classes are combined into one instru- 
ment. The metering equipment of a plant will depend 
upon its kind and size. Table I gives the metering 
equipment of a 47,000-kw. vertical steam turbine plant 
using oil fuel. In this table the meters are divided 
into groups and classes, arranged from top to bottom 
according to their relative importance. 


USES OF METERING EQUIPMENT 


The value to be derived from metering equipment 
depends upon the use to which it is put and the care 
given it. Meters which are out of order are worse 
than no meters. If meters are allowed to remain 
out of order for any length of time the employees using 
them soon lose confidence in them, which is very detri- 
mental to the operation of the plant. In a plant of 
the size under consideration an instrument man should 
be employed whose duty it is to keep all instruments 
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in good working order, and he will be kept busy if the 
meters are rightly maintained. 

The meters in group No. 1 need but little attention; 
an occasional checking and adjusting is all. that is 
necessary. The use of meters in this group needs no 
discussion; they must be used by the station force in 
order successfully to operate the plant. Group No. 2 
contains the meters of real importance with respect to 
the efficient operation of the plant; at the head of 
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FIG. 1—POINTS REPRESENTING THE KILOWATT-HOUR OUTPUT 
AND FUEL CONSUMPTION, PLOTTED DAILY, WILL FALL 
NEAR THE AVERAGE LINE IF CONDITIONS ARE NORMAL 


this list is flue-gas analysis apparatus or CO, meters. 
These are considered the most important of this group 
because improper combustion is the greatest preventable 
source of loss in the power house and continuous 
analysis of flue gases is the only reliable method for 
determining the condition of combustion. Vacuum 
gages are second in importance in this group and, from 
an economical standpoint, they are the most important 
meters in the engine room, as the economical operation 
of a steam turbine depends very largely upon the 











TABLE I—METERING EQUIPMENT OF 50,000-KW. OIL-BURNING PLANT 





NECESSARY FOR SAFE 
OPERATION 


Steam pressure gage on each boiler.* 


GROUP I. GROUP 2. 


N 
n- 


Vacuum seal gages.* 


* Indicating instruments. + Recording instruments. { Integrating instruments. 


NECESSARY FOR OBTAINING 
GOOD OPERATION 


. COs meters on each boiler.* 


GROUP 3. FOR CHECKING AND RECORD 
OF OPERATION 


. Watt-hour meters on each generator.{ 

. Quantity gages for fuel used. tf °a 

. Auxiliary power meters.{ 

. Quantity of boiler feed water.t 

COs meters on each boiler.t 

Vacuum meters on each turbine.+ 

Steam temperature at each turbine.t 

. Steam pressure at each turbine.t 

. Mercury vacuum column.* 

. Aheroid barometer.* 

. Temperature of engine room atmosphere.* 

. Temperature of boiler room atmosphere. * 

. Steam flow to turbines.t 

. Lubricating oil temp. entering filter.* 

. Lubricating oil temp. leaving filter.* 

Pressure of oi! leaving return oil pumps.* 

. Circulating water pressure at pumps.* 

. Portable flue gas analysis apparatus.* 

Portable thermometers, gages, gage test-set and 
test apparatus.* 


SCONAVPWN—OOMNAUSAwWN— 


1. 1 
2. Water gage on each boiler.* 2. Vacuum gages on each turbine.* 
3. Lubricating oil pressure gages on each turbine.* 3. Steam temperature on each boiler and at tur- 
4. .Voltmeter on each generator.* bines.t : 
5. Ammeter on each generator. * 4. Draft gages on each boiler.* 
6. Water pressure gages at feed pumps.* 5. Steam pressure at turbines.* 
7. Steam pressure at turbines.* 6. Feed water temperature thermometer. + 
8. Wattmeter on each generator.* 7. Steam flow meters on each boiler.t 
9. Temperature indicator on each generator. * 8. Flue gas thermometer on each boiler.t 
10. Synchroscope.* 9. Circulating water to condensers temperature. tf 
11. Ammeter on each circuit.* 10. Circulating water from condensers temperature.t 
12. Oil pressure gages on each fuel oil wen wei 11. Quantity of circulating water.t 
13. Lubricating oil pressure gages at the pumps. * 12. Quantity of feed water at pumps.* 
14. Bearing oil thermometers. * : 13. Quantity of make-up water.* 
15. Steam pressure at each stage of turbines.* 14. Condensate water temperature. 
16. Feed water level in each heater.* 15. Temperature of water entering heaters.t 
17. Fuel oil supply gages.*° 16. Steam pressure on burner line.t° 
18. Feed water supply gages.* 17. Steam pressure to burners.*° 
19. Frequency meters.* 18. Fuel oil pressure on burner line.t° 
20. Wattmeters on outgoing lines.* 19. Fuel oil pressure to burners.*° 
21. Ground meters on generators.* 20. Fuel oil temperature from heater.*° 
22. Temperature indicators on generators.* 21. Feed water leaing economizers.f 


° For oil-burning piants only. a Scales used in coal-burning plants. 
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vacuum maintained in the condensers. Proper inter- 
pretation of the readings of the vacuum gages will 
show the condition of the turbine blading, condensers, 
seals, air leaks, quantity and quality of circulating 
water and other conditions of the turbine unit. Assum- 
ing the firemen will keep the steam pressure up by 
observing the gages on each boiler, then steam tem- 
‘perature thermometers are next in importance on 
account of the effect of the steam temperature on the 
economy of the turbine. Recording thermometers are 
preferable because priming boilers can be immediately 
located and the conditions remedied, and the soot con- 
dition and method of firing can also be determined by 
these. The steam temperature at the turbines is also 
important because priming of boilers will be noticed 


r 


Thousands Kw.H.Generated 
cd 
bit tpt 











4 
Pcl 














Load Factor 


rari 
PE 








Bbis.0il Burned & Standby Boiler EFF Worte 


oats 
Buration, 





) 50 
% Liles Bsc 
: E's fete 

HS s gat 
: CoE? & "CECE 

§ = 0 
PEE ss sett 

atalino 0 

Fool he PTS Be col LL 
TT x | | | 
a 
| 








Total N° Blow Downs 


N° Shots Water 


ONE FOR 
EACH TURBINE EACH BOILER 


ELECTRICAL WORLD 





~ 


ONE FOR NO] & 2 UNITS 
ONE FOR N23 UNIT 





VoL. 76, No. 21 


meters are sufficient, but the recording attachment 
costs but little more and is a great convenience in 
checking up the firemen’s work. Flue-gas thermometers 
determine the necessity of blowing the soot off the 
tubes, aid in keeping the temperature of the flue gases 
within the proper limits and show the condition of the 
boiler baffles. Temperature and quantity of circulat- 
ing water to the condensers are of importance as the 
vacuum obtainable depends upon these. Recording 
meters are preferred because the conditions indicated 
are often made use of later to determine the condi- 
tion of the turbine and condensers. 

The meters of group Ne. 3 are used for checking. 
other meters and conditions and furnish records from 
which plant economies are calculated. The records from 
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ECONOMIZERS 


FIG. 2—-SUCH RECORDS AS THESE CONSTITUTE IN EFFECT A CONTINUOUS TEST OF THE ENTIRE PLANT 


These reports are compiled each day by the station men and 
are divided into two periods, one covering the entire day and the 


sooner here, and the readings of these meters are 
used in the calculation of turbine efficiency. 

Draft gages on each boiler assist the firemen in 
adjusting fires. Some prefer recording draft gages, 
but this is a refinement, as draft gages are secondary in 
importance and the CO, meters record the combustion. 
Furthermore, indicating draft gages are much more 
reliable and do not require the attention that record- 
ing types require. Economical operation of the turbines 
is dependent upon the pressure maintained at the 
throttle, hence steam-pressure gages at the turbine are 
important. Indicating gages check the recording gages 
and are more reliable. Where economizers are used, 
the temperature of the feed water entering them must 
be such as to prevent condensation on the tubes with 
resultant corrosion. Records from these thermom- 
eters are used for calculating boiler-room economies. 

Steam flow meter on each boiler assist the fireman in 
uniformly loading the boilers and aid in determining the 
proper rate of feeding water into the boilers. Indicating 


other 6 a.m. to midnight, during which time the plant operates 
under the best load conditions. 


these meters are carefully examined by the station 
executives after each day’s operation and the plant effi- 
ciencies calculated. The records and results are then 
examined by the superintendent to make sure that the 
instruments are in proper order and that they are 
properly used, after which they are returned to the 
plant and filed away for future reference. 


SUMMARIES OF READINGS TELL THE STORY . 


In the plant noted the net results of operation are 
plotted each morning for the preceding day, as shown 
in Fig. 1, the net energy generated and the fuel burned 
being used as co-ordinates. These points will fall on 
a straight line provided the operation of the plant 
has been normal, and if a point falls off the line 
immediate investigation of the cause is made. The 
condition causing abnormal operation will probably 
already be known to the station operating men and in 
many cases may have been corrected before the day has 
passed. Points are plotted for each unit, hence abnor- 
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mal operation may be readily traced to the offending 
unit. These sheets cover a period of one month each; 
the straight line is drawn through the average of the 
preceding month. A similar series is plotted showing 
monthly averages and this offers means for study of 
effect of wear of turbine blades, etc. 


METHOD OF KEEPING ANNUAL RECORDS 


Table II shows the method used for keeping a con- 
tinuous annual record. Results of each day’s operation 
are plotted on these charts by the instrument man and 
form a complete graphical record of performance of 
each piece of apparatus effecting economy in the plant, 
offering an easy method of continuous comparison of 
results of operation. These curves show conditions 
which tend to reduce the operating economy and show 
results of any changes made in apparatus which tend 
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to change existing conditions. In this table the head- 
ing “hours of service since last cleaning” does not 
include stand-by hours, but only time of actual produc- 
tion. “Blowdowns” are the number of times the boilers 
are blown down in each day and “salt per gal.” is the 
salinity of the water in the boilers. In all cases the 
records are average readings during the hours of actual 
production. 


SPECIAL CHARTS GENERALLY SAVE TIME 


Convenient and easy methods for determining the 
effects of operation of apparatus under various condi- 
tions are essential. The average station operator or 





TABLE II—KIND AND NUMBER OF CHARTS USED 
Title of Charts Range of 
Ordinates No. Used 


3arrels of oil burned. . 0-5,000 One of each for plant 
Kulowatt-hours per barrel of oil 0— 350 One of each for plant 
Load factor per cent ; 0— 100 One of each for plant 
Thousands of kilowatt-hour generated. 0-1,000 One of each for plant 


Number of shots of water over O—- 10 One of each for each turbine 
Total time of shots—minutes.. . 0- 100 One of each for each turbine 
Temperature of water, deg. Fahr 50— 110 One of each for each turbine 
Vacuum in inches...... 25— 29 One of each for each turbine 


Steam temperature, deg. ‘Fabr 460— 560 One of each for each turbine 
Steam pressure, pound 170— 220 One of each for each turbine 
Hours on maximum peak... 0 24 One ofeach for each turbine 


Hours service since cleaning 0-2,000 One each for each boiler 
Number of blowdowns. . . 0- 10 One each for each boiler 
Grains salt per gallon. . . 0—- 300 One each for each boiler 
Flow meter, thousand pourids. 0- 50 One each for each boiler 
Draftininches........... One each for each boiler 
Per cent COs One each for each boiler 
Temperature flue gases, deg. Fahr 400— 800 One each for each boiler 


Total number blowdowns ... oO 50 Om “a for Units Nos. | 
an 

Barrels of oil per boiler-hour. . 6 10 ~~ coh See Units Nos. |}, 
an 

Hours run and standby. 0- 200 One each for Units Nos. |}, 
an 

Boiler efficiency, per cent 60- 90 One am ie Units Nos. |}, 
an 

Feed water temperature, deg. Fahr. 180- 210 One a for Units Nos. |}, 
an 

Per cent COz...... ; 12— 15 One each for Units Nos. |, 
an 

Temperature flue gases, deg. Fahr. 400- 800 “—~ -_ for Units Nos. |}, 
an 

Temperature flue gases and feed water 

out of economizers, deg. Fahr 200— 300 One for each 
Grains salt per gallon in make up water . 0 10 One for each 
Grains salt per gallon in condensers. 0 9 One for each 


The heading “shots of water over” is the number and duration 
of the time boilers have primed sufficiently to effect the tem- 
perature of the steam to the units. ‘Temperature of water” refers 
to temperature of circulating water both in and out of con- 
densers, condensate or return to heaters, and feed water to the 
bo‘lers or economizers. 


engineer knows that if the vacuum on the turbine is 
low it will reduce the economy of the turbine, and the 
boiler room men know that if the boilers are dirty inside 
or out, the flue-gas temperature high or the feed-water 
temperature low the boiler economy is affected. By 
the use of the chart shown in Fig. 3 the loss due 
to admitting excess air into the furnace may readily 
be determined provided the temperature and the amount 
of carbon dioxide in the flue gases are known. Proper 
corrections can then be intelligently made. 

Assuming combustion resulting in 13 per cent CO, 
and flue-gas temperature of 600 deg. Fahr. the prevent- 
able loss to the stack of 2.65 per cent is found as indi- 
cated. With this same temperature of flue gas, but a 
reduction CO, to 10 per cent a preventable loss of 6.20 
per cent is found. In a plant burning $5,000 worth of 
fuel each day the saving in operating the plant at 13 
per cent CO. rather than 10 per cent is $177.50 per day, 
due to the difference of 3.55 per cent in stack losses, and 
would be large earnings on the required investment in 
adequate meters to determine such conditions and the 
cost of attendance for same. 








Customer Ownership of Securities 


Better Understanding of Utility Problems Created—-Progressive and 






Efficient Management, Good Service and a Safe Security Essential 
to Success of the Policy—-Must Be of Real Benefit to Purchasers 


By WILLIAM H. HODGE 


USTOMER ownership is of more vital signifi- 
cance to public utility management than any 
other new principle that has been developed 
during the last ten years. The far-reaching and 
evolutionary character of this innovation as yet is only 
vaguely realized. All electric and gas supply companies, 
traction companies and communication systems will 
adopt it eventually or many will be taken over by the 
municipalities. The railroads and other industries 
serving the people as a mass will come to it in all 
probability. It will gradually grow its own crop of 
problems, but for many years and possibly generations 
it will be an economic factor of great service to society. 

Early in 1919 not more than a hundred public utility 
organizations in the United States had sought to secure 
a wide distribution of their securities—or ownership— 
among their service customers. During the past 
eighteen months this number has easily quadrupled. 
The par value of the securities thus marketed has 
grown from about $50,000,000 to an estimate of $100,- 
000,000. In five years not far short of 150,000 citizens 
have become financially interested in the service com- 
panies operating in their localities. 

There is scarcely today a progressive utility manager 
who is not either selling the securities of his company 
direct to the public or studying plans for doing so with 
the idea of starting at the first favorable opportunity. 

The position of investment bankers toward the prac- 
ticability and wisdom of customer-ownership has been 
completely revised. From an attitude frankly skeptical 
of its success and a disbelief in the value of results, the 
views of the bankers have changed to commendation 
and the desire that all utility organizations build up a 
strong home ownership among the people. Thus we 
find an officer of one of the largest banks in the coun- 
try saying: 


“ESSENTIAL,” SAYS BANKER 


“It is in many cases essential that there be on the 
part of a community served a sufficiently large good- 
faith investment in its stock and debt to assure outside 
investors that the company will receive the same con- 
sideration as the other home industries in the territory 
which it serves. The investor will ask to be assured of 
such consideration for his property. It is the least to 
which he is entitled. It is more important than the 
renewal of a franchise or the winning of a rate case. It 
can be not only the salvation of the industry but also the 
cornerstone of the development of many communities.” 

This movement on the part of electric light and 
power and other utilities is, of course, in line with the 
general trend of steadily increased ownership of large 
corporations by an ever-growing number of people. The 
stock lists of nearly all well-known corporations show a 
remarkable gain in shareholders during the past few 
years. The government’s war financing multiplied the 


number of bondholders in this country at least forty 
times, and even though many have sold their Liberty 
bonds, a vast number have retained them and all have 
received some education in the subject of investment. 
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There is, however, a great difference between the 
growth of shareholders of the steel corporation, for 
example, and the definite action of a central-station 
company to induce its customers to become profit-shar- 
ing partners in the industry. Every one in some way 
or other uses steel, but few are customers of the steel 
corporation and the latter requires no franchise to 
operate. Every one, however, who uses electricity is 
a direct patron of the central-station company and in 
daily, almost hourly contact with the latter. You 
can buy steel products from many sources, but 
usually you can purchase electrical energy from only 
one. The steel company can earn a sufficiently large 
surplus to expand its plant and business; the central 
station company cannot and, if it grows, must always 
be in the market for new capital. 


ADJUNCT TO PUBLIC RELATIONS 


The two foremost problems of public utility opera- 
tion are public relations and financing. They go hand in 
hand. 

lf a company cannot finance its requirements so as 
adequately to serve its market, it is bound to incur 
public displeasure. If the company is the subject of 
public ill will, it finds the raising of new capital difficult 
if not impossible. The greater the difficulty of securing 
money the higher becomes the rate necessary to pay for 
the capital obtainable; and the cost of capital has a 
pronounced effect upon the service rates, while fre- 
quently the service rates are the controlling factor in 
the barometer of public sentiment. 

The prevailing demand for capital for construction 
purposes far in excess of the supply and other effects 
of the World War merely accentuate some of the 
inevitable problems of utility operation. Were capital 
abundant and interest rates low in the summer of 1920, 
the desirability of customer-ownership as a solvent of 
the utilities’ problems would exist almost as forcefully 
as it does under the contemporary circumstances. The 
necessity of good public relations and favorable public 
sentiment is fundamental, and it was perhaps harder 
to maintain them before the war than it has been since. 

The apparent advantages to utility companies from a 
wide distribution of their securities among the local 
public have been frequently outlined. When a com- 
pany invites the people to become profit-sharing 
investors it surrounds itself with a new and more attrac- 
tive and engaging atmosphere. It does something that 
usually strikes a responsive public chord and 
immediately places itself on a more intimate and favor- 
able footing with the people. Once a considerable 
number of home shareholders has been developed every 
office holder and politician takes cognizance of the fact 
and finds some other issue than attacking the utility 
company. 

The home shareholders see the problems and con- 
duct of the company in a more comprehensive and 
enlightened way and in turn educate many other people 
to the merit of the company’s endeavors and the solid 
values of its work. 
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In brief, a considerable number of home shareholders 
so modify public opinion that the utility company is 
assured of just treatment and a fair chance to be pros- 
perous and by being prosperous to discharge properly 
its duties to its community. 

Before anything at all can be of lasting advantage to 
a utility company, however, it must be of genuine value 
to society. Many things which utility organizations 
have done or proposed have met this test and yet have 
also met with public criticism and disfavor. Often the 
general welfare has been well served but the company 
has been deprived of approval or reward. Nevertheless, 
the rule cited is certain to hold good over any extended 
period. How does customer-ownership measure up to 
this test ? 

In the first place it provides a safe investment 
regularly paying a good rate of return, encourages 
thrift, educates in the subject of investment, deprives 
many a hazardous or fraudulent enterprise of hard- 
earned savings, and keeps in the community the interest 
or dividend paid on the invested capital. Second, it 
places a salutary check on destructive politics and 
unfair legislation and taxation. Third, it cultivates a 
habit of public appreciation, which in turn stimulates 
the utility management to greater exertion toward 
better service and leaves the management free to devote 
its best energies toward this end rather than to defend- 
ing itself against unjust attack. Fourth, it greatly 
assists the management in securing such capital as it 
may be necessary to obtain from outside sources in 
ample quantities and on the best possible terms. Fifth, 
it serves to make the company doubly careful to main- 


tain financial success, since the failure to pay returns to 


its home investors would be calamitous. 
WHAT CUSTOMER OWNERSHIP SECURES 


The simplest and easiest way for a utility company to 
secure public good will is to offer sound securities to 
the people it serves. The simplest and easiest way for 
a citizen to obtain adequate utility service at just rates 
is to invest money in the utility company. On the 
one hand, the company secures peace and appreciation; 
on the other, the citizen secures a faithful and respon- 
sive public servant. 

The success of customer-ownership naturally is based 
on certain elemental conditions. It must be predicated 
on progressive and efficient management, good service, 
sound finances and the ability to offer a safe security. 
If these are not present, very little of real benefit can 
be accomplished and preliminary to customer-ownership 
other and more drastic steps must be taken. Once they 
are taken and the people are sure of it they will invest 
in the company’s securities. 

Doing the obvious and most direct thing often seems 
to hold imaginary terrors. The next-to-hopeless snarls 
into which many utility organizations have been drawn 
can be unraveled, some of the most appealing arguments 
of the municipal ownership enthusiasts most effectively 
demolished and insufficient earnings increased to an 
adequate basis by merely selling utility securities 
directly to the interested public. 

If there is any lesson that the public utility com- 
panies of the United States should have thoroughly 
learned during the past twenty years, it is that con- 
troversy gets them nowhere. The ultimate victory in 
a utilities quarrel goes to the demagogic politicians. 
The only way the politicians can be checkmated is by 
getting a sufficient number of people lined up with the 
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utility company to insure that company a square deal at 
the polls. This can be done most easily simply by 
identifying the direct financial interest of a considerable 
number of voters with the company.’' Then, if the case 
of the utility is a just one, it need fear nothing. In fact 
it will seldom have an issue brought up for public 
decision. 
SOCIALISTIC 


The charge that customer-ownership is socialistic is 
correct. Every utility organization is inherently 
socialistic. It is based on service to society. It exists 
because it can render certain services more efficiently 
and economically by doing them collectively, and it 
touches practically every person in a community. As 
to the ownership of the property there are few actually 
effective arguments against collective or municipal 
ownership except impairment in efficiency and economy, 
and these are exceedingly grave objections. 

When, however, customer-ownership starts with effi- 
cient management and the ownership of the property is 
fractional among individuals, there is no likelihood of 
dispossession of the efficient management. The principle 
and the advantages to society of individual ownership 
and initiative are retained with the addition of wider 
distribution of these advantages. Were every customer 
of a utility company presented with a share of its 
dividend-bearing stock, carrying voting rights, within 
a short time a very large proportion of the customers 
would hold no stock, any more than they have held their 
Liberty bonds. Quite a large number of customers 
would become owners of five to five hundred shares of 
stock, but as long they received their regular dividends 
they would do nothing to dispossess efficient manage- 
ment. Even if some aggressive genius tried to organize 
them with a view to bringing about changes of control 
he could not possibly succeed against an alert manager 
sufficiently diplomatic and statesmanlike to make the 
right moves. 

In other words, customer ownership is socialistic— 
probably as far as it is possible to carry socialism with 
safety and good results to humanity in the present day. 
It also is individualistic and capitalistic and the single 
practical public utility policy that seems. to meet the 
approval of both socialists and capitalists. In this joint 
approval and in its appeal to people who are neither 
socialists nor capitalists lies its chief merit—something 
that works and keeps the peace while cities are being 
built up, children reared and mankind slowly advancing 
in well being. 


EXPERIMENTAL STAGE PASSED 


The experimental stage of customer-ownership was 
passed long ago by companies which had the good 
fortune to make a beginning before the United States 
became involved in the war. These companies found 
themselves able to raise a considerable amount of money 
much needed for extensions and additional capacity at 
a time when investment bankers would not undertake to 
sell their preferred stock and found difficulty in market- 
ing short-term notes at high rates of interest. It is 
an odd commentary upon financing mechanism to record 
the fact that certain utility companies sold large 
amounts of preferred stock direct to the public at that 
time, when Liberty bonds were offered at short intervals 
and the bankers seemed helpless. 

With the proceeds from these customer-ownership 
sales during the war the companies installed generating 
equipment and built lines to serve industries manufac- 
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turing war equipment and essential products. They 
were thus able greatly to increase their volume of 
business and their earnings and also to serve the country 
in a patriotic way. From the increased gross earnings 
they were able to derive sufficient additional net earn- 
ing to finish the war period in substantially improved 
position despite enormously increased operating ex- 
penses and higher taxes. 

The ability of companies to finance construction by 
direct sales of their securities to the public when the 
customary financing channels are closed is again evident 
in 1920, when capital is the scarcest and its cost the 
highest since the years immediately following the Civil 
War. The utilities which have customer-ownership 
firmly established are selling larger quantities of pre- 
ferred stock this year than ever before. Not only are 
they doing this but it is being accomplished on an 
income-bearing basis as low as many short-term note 
issues, and even lower. 


EXAMPLES 


A good example of what has taken place in 1920 is 
found in a company that marketed $6,600,000 of its 
7 per cent preferred stock direct to the public through 
12,600: separate sales in the four and one-half years 
ended Dec. 31, 1919. During the first six months of 
1920 this organization sold direct to the local public 
$2,200,000 of its preferred stock by means of 4,080 
separate sales. In the month of June, when the invest- 
ment security markets of the world were stagnant and 
sales on the New York Stock Exchange the smallest ir. 
vears, this company disposed of more than $400,000 par 
value of its preferred stock. 

Many other equally good securities paying a higher 
rate of return were available to the people who bought 
this stock. Their choice was based on the fact that 
they wanted this particular investment, and they 
wanted it because it had been advertised, sold and 
found favor with the public over a period of several 
years. 

Another instance is found in a Western company 
which is compelled to make a million-dollar addition to 
a power plant this year. In 1917, 1918 and 1919 this 
company through its regular employees placed upward 
of $1,000,000 par value of its preferred stock among the 
public. Late in January of the present year the manage- 
ment started out to raise as much as possible of the 
funds for the power-plant addition by direct sales of 
the preferred stock at a price close to par. On June 15 
the sales had gone well over $400,000. The full million 
dollars will no doubt be in hand by the time the station 
is completed—and this in a period when financing is the 
most difficult and expensive in half a century. 

The partial payment plan is an essential part of any 
customer-ownership plan aimed toward really popular 
ownership, but in the two examples cited less than 10 
per cent of the stock has been sold on deferred pay- 
ments and less than 20 per cent of the sales were of this 
kind. 

A very important phase of customer-ownership is 
being observed during the 1920 depression of security 
prices. There is no selling movement of consequence on 
the part of citizens who have bought the securities of 
their local utility companies. They invested their money 
on belief in the stability of the properties and business 
and the ability of the management and in the expecta- 
tion of a regularly paid cash income. Current stock and 
bond quotations do not disturb them. They have bought 


ELECTRICAL WORLD 





VoL. 76, No. 21 





their stock to keep it, and only dire misfortune or some 
other urgent need for realizing cash will suggest the 
idea of parting with the investment. They are desirable 
shareholders in more ways than one. 

For quite a number of companies customer-owner- 
ship performed another extraordinary service. When 
in 1917 and 1918 it was necessary to advance service 
rates to meet the increased costs of coal, materials and 
labor they promptly took the necessary steps and with 
a few minor exceptions obtained substantial rate 
advances without serious controversy. In certain large 
cities no objections from any source were made to the 
higher rate schedules. In other places there was prompt 
acquiescence in the findings of municipal and state 
authorities. During the rate increases the sales of com- 
pany securities continued and in a number of cases 
gained in volume over the sales of the preceding year. 

Results such as have been described speak for them- 
selves. They were possible not simply because these 
organizations had home shareholders owning a con- 
siderable quantity of stock, but because the public as 
a whole had confidence in the company, its statements 
and its desire to play fair. For every man or woman who 
had invested in its securities during the preceding two 
or three years there were scores who had read its 
investment advertising, its circular letters and invest- 
ment literature and had reformed his or her ideas of 
this particular organization, its motives, methods and 
integrity, and—most important of all—its attitude 
toward the public at large. 

The salesman forever seeks additional inducement for 
his wares. Just so the publicity or advertising man 
looks for the best material which will appeal to people 
in whatever subject he deals with. As far back as 
1912 the possibilities of customer-ownership were dis- 
cussed with detail and enthusiasm. The idea was talked 
of and outlined practically as it is in effect and force 
today. In 1914 a utility organization made the first 
overtures purely as a financing measure. In 1915 two 
other companies took up the innovation. 


STILL AMPLE WORK FOR INVESTMENT BANKERS 


Customer-ownership for utility companies was in- 
augurated at a time when it matched with the trend 
of events. It has received its start during a period in 
which wealth has been broken up, transferred to new 
hands and more widely distributed, in which the manual 
worker has received a greater share than ever before 
and the vendor of investment securities has had to seek 
the wage earner, the farmer and the man of compara- 
tively small means. In reaching them the investment 
banker has little or no advantage over the executive 
personnel of a modern industrial organization. The 
advantage is rather in favor of the latter. Thus we 
see utility companies, shoe-manufacturing concerns, 
automobile makers and big hotels undertaking direct 
stock-selling campaigns where the investment banking 
world seems unable or unwilling to venture forth. In 
the case of the utilities, however, there will be ample 
work for the investment banker, for the demand for 
new capital and for refunding maturing obligations will 
as a rule continue far greater than the proceeds of the 
customer-ownership endeavors can supply, except in 
very large cities and old-established, wealthy communi- 
ties when there is a considerable surplus of investment 
capital. 

A subsequent article will discuss selling plans and 
methods which have been successful, 

















Improving Power Factor Conditions with 
Induction Motors 


Phase-Wound Motor Operates at Synchronous Speed by Applying 
Direct Current to the Winding Used Normally as a Secondary— 
Makes Possible Extension of Synchronous Machines to Smaller Sizes 


By R. G. WARNER and A. E. KNOWLTON 
Department of Electrical Engineering, Yale University 


T IS not generally known that practically any in- 

dustrial plant where wound-rotor induction motors 

are used has a ready means of improving its 

power factor. By supplying the induction motor 
rotor with direct-current excitation it becomes a “syn- 
chronous induction” motor and at overexcitation may 
be used for power factor correction. The characteris- 
tics, however, are not identical with those of a synchro- 
nous motor of the same rating, one difference being that 
the synchronously operated induction motor has the 
requisite stability only under leading power-factor con- 
ditions. A further difference lies in the tendency 
toward constant current per terminal with field current 
constant and varying load. A scheme has also been 
devised to obviate the necessity of having an exciter at 
the motor location. 

The synchronous operation of a Y-wound-rotor induc- 
tion motor appears thoroughly practicable. Further, 
this manner of operation of such a motor, in, say, 
industrial applications can be accomplished with changes 
only in external connections, none being necessary in 
the motor windings if the stator neutral point is 
accessible. With moderate voltage motors no separate 
exciter is required, as it has been demonstrated that the 
direct-current field can be supplied simultaneously with 
the alternating-current power over the usual three wires 
plus only one additional wire, which may already be 
available in the case of a four-wire, three-phase circuit. 

The motor employed in the investigation was a 10-hp., 
220-volt, 60-cycle, three-phase Y-connected induction mo- 
tor, 1,140 r.p.m., the full-load amperes per stator termi- 
nal equaling 27.3, and per rotor terminal equaling 23.05. 
The alternating-current power was first applied to the 
rotor windings so that the windings of the stationary 
portion might be reconnected with greater facility in 
determining the relative values of the third leg in series 
or parallel with the two others and, finally, short- 
circuited for damping effect. The first tests were made 
with these connections and found to have no advantage 
in changing the connections of the field. Consequently 
the remainder of the tests were made with alternating- 
current power applied to the stator with attendant 
decrease in core loss. The arrangements for starting 
as an induction motor with line connections to the rotor 
and with resistance initially inserted in the stator cir- 
cuit were as shown in Fig. 1. After the machine had 
reached the rated speed the connections were changed 
by throwing the double-throw switch to the running 
position, upon which the motor pulled into synchronism. 
Only two (in series) of the three stator windings were 
employed for the direct-current field, after it had been 
ascertained that there was little to be gained either by 
using the third in parallel with one of the others or by 
employing it short-circuited, amortisseur fashion, to 
prevent possible hunting. The efficiency and power- 


factor characteristics with these connections and vary- 
ing direct-current excitation at several loads are ex- 
hibited in Figs. 2 and 3. The curves are extended over 
practically the entire region within which the motor 
would operate, the left-hand termini thus indicating the 
minimum field current which would permit the motor to 
carry a given load. The limit in the direction of 
higher field currents was imposed, of course, by the 
safe heating of the windings. 

The familiar V-curves of the synchronous motor are 
shown in Fig. 3, each curve corresponding to a given 
external load. These curves also show the operating 
range with given load and varying field excitation. 
Analysis of these results indicates that a relatively large 
field current would be required for full-load operation 
and that power factors and efficiencies at lighter loads 
would not seriously be affected by such heavy excitation. 
The computed value of field current to give the same 
copper loss in the stator (using two windings for the 
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FIG. 1—STARTING CONNECTIONS FOR THE SYNCHRONOUS 
INDUCTION MOTOR 


Above, first scheme employed. Below, method of supplying 
excitation from generating station. 


direct-current excitation) as would result in the three 
windings with rated current for normal induction motor 
operation is approximately 33.5 amp. This value was 
adhered to in subsequent tests, and the characteristics 
with varying loads but with field excitation constant at 
33.5 amp. were obtained. The corresponding character- 
istics exhibited under the logical method of operation— 
i.e., alternating current to stator and direct-current field 
in rotor, were also derived. 

For facility of comparison of the two methods of 
synchronous operation and with induction motor opera- 
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FIGS. 2 AND 3—EFFICIENCY, POWER FACTOR AND PHASE CHARACTERISTICS OF SYNCHRONOUS INDUCTION MOTOR 
For 10-hp., 220-volt, three-phase, 60-cycle wound rotor induction motor. 


tion, the individual characteristics are grouped in Fig. 
4. In Fig. 4A are shown the efficiencies under the three 
mentioned methods of operation, and the fourth curve 
exhibits the maximum efficiencies obtainable under 
synchronous operation by employing the most desirable 
value of field excitation for each load. Either method 
of synchronous operation shows consistently higher com- 
bined alternating-current and direct-current efficiency 
than the induction-motor operation; also Fig. 4C shows 
reduced line current for loads in excess of 50 per cent. 
Fig. 4D shows the amount of reactive current at various 
loads, leading in the case of synchronous operation and 
lagging when used as an induction motor. Not only is 
the amount of lagging current at a given load on the 
motor completely eliminated by synchronous operation, 
but furthermore there is provided a considerable leading 
current of value in offsetting lagging current required 
by inductive apparatus on the rest of the system. The 
amount available for such system power factor 
correction is shown by curve 5 in Fig. 4D. 

The machine was started several times during the 
tests with brake loads applied in excess of 50 per cent 
of the normal rating, showing good pulling-in torque as 
synchronous motors go. Operation over the range 
shown in the curves was also free of hunting, all meter 
indications being notably steady. 
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FIG. 4—CHARACTERISTICS OF SYNCHRONOUS INDUCTION MOTOR COMPARED TO NORMAL INDUCTION MOTOR 


There was next conceived the idea of supplying the 
motor with the three-phase alternating current and the 
direct current from the more or less remote switchboard 
by means of only four conductors, the three-phase line 
being Y-connected with both neutral points accessible. 
Investigation of this manner of connection, as exhibited 
in Fig. 1, demonstrated the complete practicability of 
it, the previous characteristics being duplicated. These 
results were obtained with either generator or storage 
battery source for the direct-current field. The rated 
amperes per terminal for induction-motor operation at 
full load are 27.3, and the corresponding watts per ohm 
of line wire are 745, or for all three wires (per ohm of 
each) 2,235 watts. Full load was carried under synchro- 
nous operation with 22.5 amp. (alternating-current) 
per terminal, each of the three alternating-current line 
wires carrying in addition one-third of 33.5, or 11.2 
direct-current amp. Observing the difference in fre- 
quencies (60 and 0) the total copper loss per ohm of 
each of the three line wires in this case is (22.5)* + 
(11.2)? = 630 watts. The additional direct current loss 
in the fourth wire is (33.5)* = 1,120 watts per ohm. 
The total loss per ohm of each of four wires is (3 
630) + 1,120 = 3,010 watts, as against (3 « 506) + 
(2 & 1,120) = 3,758 watts loss resulting from the in- 
dependent transmission of the alternating-current and 
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direct-current supplies to the synchronous motor. The 
saving by reduced copper loss is thus 20 per cent, and 
this method of connection in addition eliminates the ex- 
citer otherwise necessary in a position adjacent to the 
motor and one of the two wires normally employed to 
supply direct-current field from a more or less remote 
source. 

The advantages to be derived from the transforma- 
tion of the phase-wound-rotor type of induction motor 
to a synchronous motor, with field current derived from 
an adjacent exciter, are as follows: 

1. No sacrifice in original rated capacity of the 
motor. The use of increased field current would, of 
course, permit a certain amount of overload, as has been 
pointed out. 

2. A combination of good starting torque of the 
induction motor with the constant-speed characteristics 
of the synchronous motor. 

3. Adequate stability of operation with change of 
load. 

4. Improved system power factor, with motor in 
question having inherent leading-power-factor charac- 
teristics. 

The further advantages to be derived, from trans- 
mission over four conductors of both alternating- 
current and direct-current supply from a moderately 
distant source are as follows: 

1. No separate exciter needed at the location of the 
motor. 

2. Only one additional conductor is required above 
the three previously feeding the induction motor. In 
the case of four-wire, three-phase circuits this con- 
ductor is already available. 
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Authoritative Report on Tonawanda (N. Y.) 
Accident 

[The inaccurate newspaper reports of the cause of 
the catastrophe at the substation of the Tonawanda 
(N. Y.) Power Company not only misled the public but 
have doubtless spread apprehension among the em- 
ployees of other central-station companies, or may even 
have struck terror to the hearts of the more timid and 
less informed. The ELECTRICAL WoRLD has therefore 
obtained the following authoritative report of the acci- 
dent and of its causes so far as they are yet known.— 
EDITOR. | 
To the Editor of the ELECTRICAL WORLD: 

Sir: We are in receipt of your letter of Nov. 1 
in regard to the frightful accident that happened at 
Tonawanda on the morning of Oct. 31. 

Directly beside the Tonawanda Power Company’s sub- 
station the Niagara Falls Power Company has a switch- 
ing tower, consisting of a brick building about 24 ft. 
square and two stories high. Through the upper story 
of this building pass our transmission lines, from which 
are made at this place taps to disconnecting switches, 
through which the Tonawanda Power Company could 
connect up to the several lines. This tower contained 
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no switching apparatus which was operated under load, 
and required no operator, the Tonawanda Power Com- 
pany’s operator in the adjoining substation making 
such changes in the disconnecting switches as, at inter- 
vals of several months, might become necessary on ac-. 
count of line repair. 

Recent increases of power used by the Tonawanda 
Power Company required current transformers of an 
added capacity for measuring its power. The transmis- 
sion lines at this place are 22,000-volt, three-phase, 
25-cycle. Two new current transformers, insulated for 
45,000 volts, were purchased, and a shutdown of the 
Tonawanda Power Company’s supply was made for the 
purpose of connecting up these current transformers 
as well as making some additional connections for the 
substation enlargement of the Tonawanda Power Com- 
pany. Picked men were sent to do this work in as short 
a time as possible in order to occasion the least possible 
interruption of the Tonawanda power supply. 

The work had been completed and the men were ready 
to go home. The Tonawanda station operator had cut 
in the disconnecting switches, making alive the new 
installation of current transformers and other connec- 
tions, when a snapping of static discharge was heard 
somewhere in the tower, and very soon thereafter an 
explosion or short circuit occurred which involved the 
whole switching tower; including the new transformer 
installation and connections. This short circuit took 
place in approximately three minutes after the discon- 
necting switches had been closed. : 

There were thirteen men involved in this accident, 
nine of them being Niagara Falls Power Company men 
and four Tonawanda Power Company men. Of these, 
four were killed at the time of the accident and the 
remaining nine have died since—eight of them within 
the first twenty-four hours of the accident and one five 
days later. These thirteen men were all who were in or 
around the substation and tower and constituted all of 
the eyewitnesses of the catastrophe. The concentration 
and force of the short circuit destroyed the ‘wiring in 
the tower, making it difficult at this time to give a 
statement of the actual cause and of the sequence of 
events. 

It is, however, evident that only a part of the men 
were killed by the explosion, and that the others, show- 
ing the greatest self-sacrifice and heroism, rushed at 
once to the assistance of their comrades and in doing 
so received the burns which afterward proved fatal. 
Several of them died within a few hours in the hospital, 
from pneumonia. 

The only oil in the building was that contained in the 
small cases of the four current transformers and two 
potential transformers. Both of the cases of the new 
current transformers were found broken after the fire 
was extinguished. Other transformers of this type had 
been installed and operated by these men and had been 
in service for years without trouble. 

With what evidence remains, every effort will be made 
to search out the actual cause of this terrible calamity, 
which, in the loss of life resulting, must take its place 
beside such occurrences as strokes of lightning on build- 
ings where people are congregated, boiler explosions in 
the midst of workmen and other similar instances. 

JOHN L. HARPER, 
Vice-president and Chief Engineer. 
The Niagara Falls Power Company, 
Niagara Falls, N. Y. 
















Unbalanced Magnetic Effect Overcome 
by Change of Connections 
ROUBLE in 





an alternating-current generator 


caused by unbalanced field strengths was overcome 
jin an Eastern shop by making the distribution of the 
coils of each stator circuit uniform and adding cross- 
connections to the winding. The machine is a 250-kw., 
three-phase, 1,800-r.p.m., four-pole generator driven by 





PRRFECTLY BALANCED CONNECTION FOR TWO-PARALLEL STAR 
WINDING ON FOUR-POLE MACHINE 


a Terry turbine. The winding has two circuits in par- 
allel per phase, and the coils of each circuit were not 
uniformly distributed around the stator. 

In mechanically balancing the rotor in the shop the 
ends of the four screws in one rotor pole were cut off so 
they were shorter than the screws in the other poles. 
This left a considerable air gap in the magnetic circuit 
and this pole was somewhat weaker than the other three. 
The machine consequently vibrated objectionably when 
running, due to unequal voltages being generated in the 
parallel sections of the windings and causing heavy cross 
currents. 

To overcome this trouble the stator winding was re- 
connected so that each circuit of each phase was symmet- 
rically distributed around the stator with respect to 
the rotor. To make extra sure of balance the two circuits 
of each phase were connected together between the two 
groups of coils as shown at X, Y and Z in the drawing. 

This connection results in a perfectly balanced wind- 
ing and should be used on all machines having four 
poles and two parallel circuits. On eight-pole machines 
a similar method can be used, but the advantage gained 


Station and Operating Practice 


A Department Devoted to Problems of Installation, 
Operation and Maintenance of Equipment for Economical Generation and 
Distribution of Electrical Energy 







is not great. The more poles the machine has the less 
will be the trouble with unbalancing. and the less will 
be the need of distributing the coils symmetrically with 
respect to the rotor. JAMES DIXON. 
Reliance Electric & Engineering Company, 

Cleveland, Ohio. 









Machine for Testing Insulators and 
Bus Supports 


ENTRAL-STATION companies which would like 
to have their insulators tested mechanically before 
being placed in service may be interested in a testing 
machine which the Delta-Star Electric Company, Chi- 
cago, has built and installed in its laboratory for 
handling such tests on heavy bus supports, disconnect- 
ing switches, line insulators and outdoor switching 
apparatus. This machine is so designed that both single 
insulators and completely assembled switches can be 
mounted exactly as they will be installed for service, and 
test loads duplicating service strains applied. Samples 
can be tested in compression, tension, cantilever, torsion 
and combined cantilever and torsion. Loads cai: se 
applied symmetrically or eccehtrically as required to 
parallel service conditions. By means of a universal 
joint in the pulling mechanism cantilever strains can be 
applied at the exact angle that is taken by the wire of a 
transmission-line span. 
The drawhead, the four pulling rods and the yoke to 
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66,000-VOLT INSULATOR UNDER COMPRESSION TEST 


which they are rigidly connected form a unit which rests 
on top of the hydraulic ram through which the meas- 
ured force for tests is applied. The connection between 
this pulling unit and the hydraulic ram is a form of 
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universal joint consisting of a bearing plate with a 
hollow spherical surface which rests on the spherical 
top of the hydraulic ram. This construction allows 
strains to be applied at any desired angle and in tension 
tests provides a self-aligning member that prevents any 
side strain being applied to the test sample. The lower 
anchorage used in tension tests is also provided with a 
universal joint. Pressure is applied to the hydraulic 
ram by means of a manually operated pump provided 
with two pressure gages—one for forces up to 10,000 
Ib. (700 kg. per sq.cm.) and the other for the full 
capacity of 40,000 lb. (2,800 kg.). This arrangement 
insures accurate readings over the full range of the 
machine. A valve is provided to shut off the low- 
reading gage when it is not in use. 

Insulators 20 in. (50 cm.) in diameter and 26 in. 
(65 cm.) high and a built-up stack 20 in. in diameter 
by 72 in. (180 cm.) high can be tested. 

Delta-Star Electric Company, ALLEN RAMSEY, 

Chicago, IIl. Designing Engineer. 


Production Costs of Detroit Company at 
Connors Creek Station 


RODUCTION costs per kilowatt-hour of output for 
the Connors Creek station of the Detroit Edison 
Company are shown in the accompanying tables. These 
costs are compiled on the basis of the twelve-month 
periods ended June and December of the years 1916 to 
1920. It must be remembered that the station has been 
greatly increased in size since 1916 and that new equip- 
ment has been installed. Moreover, during the last 
twelve months three out of four of the turbines have 
been running in a badly crippled condition because, as 
in many other plants, they could not be shut down for 
the necessary overhauling and repairs. Therefore, and 
on account of having to burn lower grades of coal than 
in former years, the generating efficiencies may not 
appear so favorable as might otherwise be expected. 
The operating difficulties at the Connors Creek plant 
due to the crippled condition of equipment came to a 
maximum in July and August of this year. Since that 
time the receipt and installation of new turbines, which 
had been greatly delayed, have given the long-desired 
opportunity to repair the older machinery, and effi- 
ciencies are consequently improving. The figures for 
the twelve months ending Dec. 31, 1920, will necessarily 
be bad, but later schedules will show betterment. 
The most notable increase in costs since June, 1916, is 
in the price of fuel, which has risen almost 200 per 
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cent, 40 of the 200 per cent increase having occurred 
since December, 1919 (see curves). Fuel alone now 
costs 90 per cent more than the total operating expenses 
in 1916. In addition, the poorer quality of coal is in a 
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INCREASED COST OF COAL AND OPERATING WAGES SINCE 
1916 AT DETROIT 


Dec 


Dec June 
1916 1917 


large measure responsible for the 90 per cent increase 

in the cost of maintaining steam equipment. Station 

wages have increased 44 per cent since 1916, while the 

cost of “station supplies and expense” has almost 

doubled in the last two years. These figures from a 

TABLE I—PRODUCTION COSTS FOR TWELVE MONTHS ENDED 
JUNE 30, 1920 


Total Cents per 
Kw -Hr 


Expense 
()peration: 
Superintendence $48,482.78 0.010 
Wages. . 302,310.21 0.062 
ee 2,300, 147.97 0.471 
I a> x:.aa.9: chaise nee Mah OWN Dab 4 cael xno ae ; 
Lubricants 7,120.13 0.001 
Station supplies and expense 53,222.25 0.011 
Maintenance: 
Station buildings 50,189. 80 0.010 
Steam equipment 174,702.70 0. 036 
Electrical equipment 6,262.98 0.00! 
NOM. 2. ie. $2,942,430. 82 0. 
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station which contains the most advanced equipment 
operated under efficient supervision show conclusively 
the greatly increased costs of production which central- 
station companies have been forced to bear without any 
material increase in their returns since the beginning of 
the abnormal conditions arising from the war. 





June 30, Dee. 3}, June 30, 
1916 1916 1917 
Operation: 

Superintendence 0.013 0.013 0.010 
Wages. 0.043 0.042 0.047 
Fuel... 0.158 0.174 0.240 
Water.. Seta es -« gc aden. | sa « hades 
Lubricants. 0.001 0.001 0.001 
Station supplies and expense 0.005 0.006 0.005 

Maintenance: 
Station buildings 0.006 0.007 0.011 
Steam equipment. 0.619 0.016 0.019 
Electrical equipment 0.003 0.003 0.001 
Total 0.248 0.262 0.334 
Kw.-hr. output , 125,158,800 162,117,600 210,039,700 
Maximum demand (thirty minutes) kw 5, 0 50,000 
Average load, kw 14,300 18,500 23,900 
Load factor 0.409 0.514 0.478 
Coal per kw.-hr., Ib 1.44 1.4 1.52 
B.t.u. per kw.-hr 19,700 19,800 20,040 











—— For Twelve-Month Periods Ended ————— 
De 


<3: Junese, Dee. 31, June 30, Des. 3t, June 36, 
1917 1918 1918 1919 1919 1920 
0.010 0 00° 0.009 0.010 0.010 0 010 
0.050 0.055 0.061 0.062 0 060 0 062 
0.325 0 368 0.382 0.394 0. 407 0.471 

"0.001 "0.001 0.001 ‘0.002 == 0.002 0 001 
0.005 0 006 0 009 0.010 0 007 0 O11 

0 010 0 008 0 007 0. 008 0.011 0 OV 
0.024 0.025 0 023 0. 024 0 029 0 035 
0.001 0.002 0 001 0.001 0 001 0 001 

0 426 0.474 0.493 0.511 0.527 0 602 
249,192,200 280,814,700 327,020,500 383,252,000 445,535,500 488,060,600 
58.000 59,000 80,000 82,000 104/000 104,000 
28,400 32,100 37,300 43.700 50,800 55,600 
0.489 0.544 0.'466 0.533 0.488 0534 

1 61 1.63 1.63 1.67 1.73 183 
20,470 20,930 20,900 21,200 21,800 22,800 
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The Economical Utilization of Electrical Energy 
in Mills and Factories, Together with Practical Details of Installation, Control, 
Testing and Repair of Equipment Required 





Work-Order Records for Motor 
Repair Shop 


OST records which make for accuracy, low running 
expenses and satisfaction to customers are used 
in the establishment with which the writer is connected. 
As soon as an order is received it is entered in an 
order book and a job number is given to it. The job 
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FOREMAN’S CARD FOR A MOTOR REPAIR JOB 


is then turned over to a workman with a card on which 
are instructions and all the data that are necessary for 
him to proceed with the work assigned to him. The 
foreman has similar data on another card, shown here, 
which he keeps until the job is completed. On the 
back of his card the workman keeps a record of the 
material he uses on the job, and the total amount of 
material is entered on the foreman’s card on comple- 
tion, after which the foreman turns his data sheet into 
the office. Whenever it is necessary the back of this 
card is used for sketches, etc. The material used on 
the job and the amount of time spent in each operation 
are then posted in a cost sheet. On this sheet are posted 
the itemized costs of material and labor, and after 
overhead expenses and a profit have been added the 
customer is billed accordingly. J. B. TuFTs. 
Electric Motor Repair Company, 
Springfield, Mass. 


Electric Tractor Saves 50 per Cent at 
Unloading Pier 


ORE than 50 per cent of the cost of unloading at 

a pier in the North River, New York City, was 
saved by using an electric tractor and five trailers in 
place of hand trucks. At this pier about 120 tons of 
freight are now handled every day at a cost of 0.264 
cent per ton, while the former cost of moving by hand 
trucks was 0.56 cent per ton. A saving of 0.296 cent a 
ton was thus made in spite of the fact that only five 
trailers were in service, which is only. about one-tenth 
the proper number. These trailers have platforms on 
the level with the tailboards of the street trucks which 
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haul freight. It is noticed that when such trailers are 
used the driver of the street truck places boxes or 
packages on the trailer, while when hand. trucks were 
used he would place the articles on the tailboard of his 
vehicle and wait for the freight handlers to unload them 
onto their hand trucks. Use of the tractors thus leaves 
at least one freight handler free for other work. 
New York City. FREDERICK B. FINK. 


Motor, Control and Grinder in Compact 
Arrangement 


MOUNTING where motor, control switch and fuses 

and grinder are easily within the reach of the 
workman, as shown by the accompanying illustration, 
is used in the Naumkeag Steam Cotton Company, 
Salem, Mass. The motor is mounted on a stout wooden 
frame just behind the grinder, to which it is connected 
by a short belt drive. The control is in the form of a 
snap switch and cut-out box combined, which is mounted 
directly behind and above the grinder on the conduit 
through which the feed wires run. In this installation 





SWITCH IS VERY HANDY TO OPERATOR 


the belt drive is so short that no power is lost. The 
motor does not obstruct working space or passageways, 
and at the same time it is off the floor, where it could 
accumulate dust, and the snap switch is within easy 
reach of the operator. 
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Device to Detect Short Circuits in 
Armature Coils 


O TEST for short circuits in motor coils outside the 

motor, a quick, reliable and at the same time in- 
expensive outfit was made by the writer from an old 
pole piece of a synchronous motor. This pole piece 
measures about 7 in. long 4 in. wide and 6 in. high 
(18 cm. x 10 cm. x 15 cm.). A piece of fiber in the 
shape of the coil is attached to the yoke end of the 
pole to hold the winding, which consists of five layers 
of No. 11 double-cotton-covered wire. Flexible leads 
are soldered to the ends of the winding. Current is 
taken from the 110-volt alternating-current circuit. 

In testing a coil it is placed over the pole piece. Any 
short circuit in the coil is detected first by a force try- 
ing to throw the coil off the core and second by the 
heat developed in the short-circuited turns. This out- 
fit is very handy and many other uses may be found 
for it in the winding shop. A. MUNOZ. 

Claymont, Del. 


Current-Transformer Connection Board 


O FACILITATE the connection of current trans- 

formers in the circuit when testing electric motors 
in a large New York industrial plant which uses several 
sizes of motors the device illustrated was devised. Six 
current transformers, having ratings from 1.5 : 5 amp. 
to 500 : 5 amp., were connected so that all except one 
of the primary windings would be short-circuited at 
one time. The secondary windings were connected to a 
dial switch so that the secondary of the one transformer 
having current flowing in its primary would be con- 
nected in an ammeter circuit. Rotation of the hand 
wheel will shift the secondary dial switch to any one of 
the current transformers and, at the same time, open 
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SWITCHING DEVICE PERMITS OF QUICK CONNECTION U« CURRENT 
TRANSFORMERS AND USE OF ONLY ONE AMMETER 


the short-circuiting shunt across the primary winding 
of that current transformer. 

The contacts A are made of copper 2 x.2 x 13 
in. (5 x 5 x 3.7 ecm.) with #?-in. (1.8-cm.) studs 
projecting through the slate base for back con- 
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nection. Brushes B are made of hard-drawn brush} 
copper and are forced solidly against the contacts by ; 
the notched cam. This cam is made of a round iro 

plate 1 ft. (30.5 cm.) in diameter, ? in. (1 em.) thick, : 
and is securely fastened to the shaft. The secondary } 
dial switch is made of a piece of fiber 10 x 10 x j: 
in. (25 x 25 x 2 cm.) on which are mounted six con- ‘ 
tact segments and a contact ring. A pointer is placed : 
on the end of the shaft to indicate which trans- 
former is in the circuit. A. R. McDONALD. 

Amsterdam, N. Y. 


Beveling of Oil Rings Prevents 
Sluggish Action 


LUGGISH action of oil rings leading to improper 
lubrication of motor bearings was cured by beveling 
the sides of the rings of motors made in a large New 
Jersey factory after considerable searching for the 





OIL RINGS BEVELED AS IN B OR C DO NOT STICK 


reason for the trouble. On testing these motors it was 
noticed that the ring would creep along at a very slow 
speed, two or three revolutions a minute on a machine 
of several horsepower, instead of the regular speed of 
about thirty to fifty revolutions. Though all journals 
and rings were made in large numbers and as nearly 
alike as possible, this trouble appeared on only about 
one machine out of ten and disappeared nearly every 
time a new ring of the same size and shape was put 
in. Sometimes, of course, it was due to the ring rub- 
bing against some projection on the casting, but more 
often no apparent cause was found by the assembling 
department. At that time the oil rings were cut from 
a rather heavy brass tube with straight sides (see A 
in the drawing), making the cross-section rectangular 
in shape while the journals had a straight slot about 
twenty to twenty-five miles wider than the ring. 

It was finally discovered that under certain conditions 
the ring would start with the machine and perhaps 
come up to normal speed but soon work itself toward 
one side of the slot and slow down, hugging closer and 
closer until there was only a very thin film of oil 
between the ring and the flat part of the journal. 

Therefore, in an attempt to prevent sticking, three 
rings were removed and their sides were slightly bev- 
eled as in B, when the trouble entirely disappeared. 
Since that time all oil rings are beveled either from 
the outside or from the inside, C, and there has been 
no sticking. PuHiLip G. BERNHOLZ. 

East Orange, N. J. 
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Central Station Service 


A Department Devoted to Commercial Policy 
and Management Topics, Including Methods of Increasing the Use 
of Electric Light, Power and Heat 





Public Ownership and Operation 


Criticised by Commissioners 


UBLIC ownership and public operation of public 

utilities has never been successful, according to the 
National Association of Railway and Utilities Commis- 
sioners committee on public ownership and operation. 
In its report, made last week at the Washington conven- 
tion, the committee recommends the continuation of 
regulated private ownership. The report is given here 
in full for the benefit of those utility executives who 
have to face the music of municipal ownership: 


The question of private ownership with regulation as 
against public ownership without regulation should no 
longer be considered by intelligent investigators as an open 
question. 

We think it may be admitted as a general proposition that 
public ownership and operation has failed wherever it has 
been properly tested. We recognize the fact that in some 
special locations public ownership and operation may ap- 
pear to be successful, but we hold that if the real facts be 
ascertained and the same test applied to the publicly owned 
and operated utility as is applied by regulatory bodies to 
the privately owned and operated utility the general result 
will apply in all instances. 

We need no better illustration of the result of the attempt 
of the public to operate utilities than the recent operation 
of the railroads by the United States government. These 
roads were taken over pursuant to the war power of the 
government and operated by the Director General with such 
autocratic power and independent irresponsibility that the 
financial and other business interests of the country 
wondered what, if any, limitations really existed and 
in what forum conflicting claims of right might be ad- 
justed, if indeed there was any forum of appeal from 
the will of the supreme operating authority. In fact, or at 
least in practice, there was no limitation on the power of 
the Director General and he operated these utilities as a 
“unified system with full power and authority to make and 
change all rules and regulations to accomplish the most 
beneficial results. The rate of wages and the rates to be 
paid by the shippers and the rate of return to the owners 
of the property were arbitrarily fixed by the national gov- 
ernment and a full and free opportunity was given to test 
the competency of public operation in the interest of the 
public and the efficiency of the service so rendered. 


FAILURE OF GOVERNMENTAL OPERATION OF RAILROADS 


The result is common knowledge. As the necessity which 
gave rise to the assumption of federal control and operation 
approached a conclusion the question of returning the roads 
to their owners and the manner and method of turning them 
back became such a complicated question that the situation 
became similar to that of the man who had hold of the 
bear—he was unable to hold on and feared to let go. They 
came back to their owners in a broken and disorganized 
condition, and it was necessary for the national government 
to create a fund which might be loaned to the railroads for 
the purpose of rehabilitating them and restoring them some- 
what to their condition before government operation. 

In addition to which, since they have been returned to 
their owners there have been increases in freight and pas- 
senger rates until the public is today paying the highest 


rate of freight and passenger transportation in interstate 
traffic that was ever charged by the railroads and more 
than the most optimistic railroad president dreamed would 
ever be their lot within as late a period as five years ago. 
Is there any reasonable and thinking man who has paid 
the slightest attention to the subject matter who can be 
heard to maintain that governmental operation, not to speak 
of governmental ownership, was a success? 

In the field covered by the other utilities, street cars, elec- 
tric light and power, telephone and telegraph, gas and 
water, there has not been the same opportunity to make the 
character of test as was made with the railroads. These 
latter utilities came upon the field at different times 
through process of invention, and, being a new enterprise 
and a new business, each in its turn was obliged to create 
the demand for the product it sold or service it rendered. In 
the early years the public was not interested in either. 

With such utilities as required municipal permits or fran- 
chises the matter was conducted by the officers of the 
utility representing the demands or necessities of the utility 
company on the one hand and the municipal bodies control- 
ling the use of streets and public avenues and representing 
the public at large on the other. Each party was dealing 
with the othe: to secure the best advantage possible for the 
interest which it represented. There was no independent, 
disinterested and honest effort to ascertain what should be a 
just and reasonable rate to which the utility should be en- 
titled, and at the same time protect the public, until the 
advent of the regulatory commissions. 


AGITATORS CUMPLICATE COMMISSIONS’ WORK 


When the commissions took hold of the situation the 
result in many instances was a lowering of rates and the 
commissions were correspondingly popular. Since the out- 
break of the war, with the enormous increase in the cost 
of labor and all materials entering into the construction 
and operation of utilities, the comm’ssions have been con- 
fronted with the necessity of meeting these advanced costs 
in order to permit the utilities to function, and in different 
sections of the country there has originated a demand for 
municipal ownership and public operation on the part of 
those who think or believe that the commissions should com- 
pel or seek to compel the utilities to operate at the rates 
which were prevalent prior to the outbreak of the war. 

It seems remarkable that any sane man with a knowledge 
of the increase in all costs of living should think or expect 
that utility corporations might be an exception to the gen- 
eral rule. No reasonable man has thought so. The opera- 
tion of these general laws has again produced the political 
agitator who has sought and is seeking to make political 
capital out of present necessities. We all know him and 
we all understand his motives. It is remarkable that the 
public at large should not also recognize the impossibility 
of doing business today at the cost of doing business prior 
to the war. It is remarkable that men honest and reason- 
able in the conduct of their own business affairs will accept 
as gospel truth the perverted, even dishonest statements of 
the demagogue who seeks to climb into power and prestige 
by denouncing the increased rates allowed to utility corpora- 
tions by the state and national regulatory commissions. It 
is remarkable that the public has not sufficient appreciation 
of the constitutional limitations and the constitutional re- 
strictions placed upon the attempted confiscation of private 
property for public use. 

It is possible that in some communities, indeed in some 
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states, the laws creating the regulatory commissions may be 
repealed by reason of the weakness of the legislative power 
to withstand the demands of the demagogue, but in those 
communities and in those states we believe the state and 
federal courts will protect the rights of those who have in- 
vested their money in the securities of the utility corpora- 
tions, and compel the authorities to permit the collection of 
just and reasonable rates. 

It is most natural in this condition of affairs that the 
demagogue and the dreamer should invoke the doctrine of 
public ownership and public operation. We have seen it 
made the issue and apparently honestly urged by men 
reasonable and sane in all other matters, but who hope by 
some process of legerdemain to continue to pay high con- 
structive costs, high wages and other advanced costs of 
operation and yet continue to operate the utilities at the 
same price for the product or service rendered as was in 
vogue prior to the world war. Some are honest we are 
forced to believe and others are not. 

The argument is generally advanced that in the early 
construction days of the railroad and other utilities the 
public was defrauded by wildcat financing, and as a result 
thereof public opinion is prejudiced against utility corpora- 
tions in general. These charges may or may not be true, 
and it is not necessary for the consideration of this ques- 
tion to review them. We know that under the present sys- 
tem of public regulation these abuses can no longer exist. 
We know that as a result of the depreciation in all values 
resulting from the great war any “water” which might have 
existed in these properties has been squeezed out and can- 
not get back in. 

We have noted many changes in the functions of the 
government during thc.e later years and many enterprises 
and duties have been assumed by the state and national 
governments which were not dreamed of by the founders of 
our system, and it may be necessary to continue the experi- 
ments even to the extent of taking over the utility corpora- 
tions in order to convince the public at large that such is 
not the proper method and manner of operating them. 


PuBLIC OPERATION INHERENTLY INEFFICIENT 


It stands to reason that no business enterprise dependent 
upon the varying changes of political thought can be oper- 
ated by the public in as efficient, methodical and careful a 
manner as can a similar business enterprise managed by 
a body of men who have their capital invested therein or 
who represent those who have invested their fortunes. . 

It may be necessary in order further to demonstrate this 
fact that the public shall demand a further extension of the 
experiment of municipal ownership or municipal operation. 
It is being tested in some of the European countries today; 
it is demanded in this country by those who would destroy 
our governmental system and substitute some system simi- 
lar to that which is said to operate in Russia. There are 
two classes of people opposed to private ownershiv with 
governmental regulation. One is made up of the classes of 
the communist, the anarchist and all others who follow the 
divers and various governmental vagaries with which they 
seek to supplant our constitutional government. The other 
general class is the dreamer, the visionary, the professor who 
deals in ideals but not facts, and who is opposed to private 
ownership and governmental regulation. They both feel 
that should this process fail nothing will remain but public 
ownership and public operation, and we believe they are 
correct in that view. 

Destroy private ownership with public regulation and 
the next step is government ‘ownership and government 
operation. When that time comes, if it does, our system 
of government will have changed to meet it. We will noi be 
living under the system of constitutional government which 
we now enjoy, because these properties cannot be taken over 
and honestly paid for, through any series of bond issues or 
otherwise, and operated as efficiently and economically as 
they are now operated in the hands of their owners. In 
order to take them over and operate them at a less cost 
than their owners can operate them it will be necessary to 
confiscate all or a large portion of the actual value of these 
properties, and if that can be accomplished it will be notice 
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to the world that our constitution has changed and that our 
courts are no longer able or capable of protecting private 
property from public confiscation. It is no less immoral 
to take private property for public use without making just 
compensation therefor than it is to take private property 
for private use under the same or similar circumstances. 

We believe that the system of private ownership and 
private operation with public regulation that is now the cus- 
tom in this country is the proper, logical and indeed the only 
just and honest manner of conducting the public utility 
business of this country. 





Growth of Residential Consumption 
in Four Years 


IFTY residential customers in Worcester, Mass. 

whose use of electric service was analyzed recently, 
showed a 50 per cent increase in energy consumption 
with only a 22 per cent increase in the amount of 
their bills during the past four years. The Worcester 
Electric Light Company serves a highly diversified com- 
munity, and the fifty customers were selected at random 
from different localities in the city. The total energy 
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COMBINED BILLS AND CONSUMPTION OF FIFTY CUSTOMERS 


consumption and bills are compared for the months of 
October, 1916, to October, 1920, inclusive. 

Thirty-four customers’ individual bills increased and 
forty customers’ energy consumptions were larger in 
October, 1920, than in October, 1916. The combined 
bills of the fifty customers increased from $81.45 to 
$99.26, and the combined energy consumption from 868 
kw.-hr. to 1,307 kw.-hr. Variations from year to year 
are shown in the accompanying curves. During the 
period the rate for this class of service was reduced 
from 9 cents to 7.5 cents per kilowatt-hour. 


Continuity of Service Is Paramount 


66 NTINUITY of service” is a slogan which most 
central station companies adopt and all endeavor 
to maintain to the fullest possible degree. The Southern 
California Edison Company has built its reputation 
largely around this idea, and at all times the paramount 
aim kept before its staff is to satisfy the consumer. 
In these days, the corpany holds, continuous production 
is more important than ever. 
Recently the California-Oregon Paper Mills plant. 
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in Vernon, Cal., which is a customer of the Southern 
California Edison Company, was forced to drop part of 
its load owing to the failure of one of the machines in 
a closed delta bank of three 250-kw. transformers. This 
failure occurred at 9:29 o’clock in the morning. The 
manager of the paper mills immediately called the 
Southern California Edison Company’s district manager 
and the “Edison service’ machine began to move. 
Within twenty-nine minutes from the time the trans- 
former failed the mills were back on the line with part 
of their load on the remaining two transformers. 

Full service at the earliest possible moment was 
essential and as no extra transformers similar to the 
one that had failed were available for quick service, the 
next expedient had to be carried out. The rating of the 
transformer that failed was 2,200-460 volts. The 
alternative was to install 15,000-460-volt transformers. 
The Edison company decided at once upon this arrange- 
ment, and within fifty-one hours from the first inter- 
ruption the mills were again operating at full capacity, 
although they had seemed to be confronted with a reduc- 
tion of operation to two-thirds normal for an indefinite 
time. 





Convenient Tabular Analysis for 


Executives 


O FACILITATE comparisons between central sta- 

tions from the executive standpoint the table 
printed below is used by the United Electric Light 
Company, Springfield, Mass. The major financial and 
physical plant items are reduced to a unit basis after 
being drawn from the report of the Massachusetts 
Department of Public Utilities. At Springfield a sep- 
arate report is made out after the tabulation has been 
completed, setting forth the reasons why the local 
company differs in one particular or another from the 
others. Walter L. Mulligan, treasurer of the United 
Electric Light Company, furnished the tabulation. 
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Merchan‘ising Policy Should Fill 
Load-Curve Valleys 


HE degree of certain profit to those who have 

hazarded their savings in the central-station indus- 
try has become largely a matter of load factor, ac- 
cording to A. S. Nichols of the Paducah (Ky.) Electric 
Company at a recent convention of Stone & Webster 
commercial managers at Boston, Mass. Good manage- 
ment is required to sell the extra productive capacity of 
the plant. The market for the product of the central 
station is almost unlimited, the speaker said, and the 
saturation point of the average central station is almost 
indiscernible, so great is its distance. The ills from 
which the world is suffering can find relief only in 
increased production, and necessity summons to service 
that form of energy that requires the least space for its 
translation and works most efficiently. Because of this 
the volume of industrial power which a central station 
obtains depends upon the quality of sales effort which 
is applied to the growth of the output. 

Until recently, Mr. Nichols said, methods of market- 
ing and retailing electric appliances have been crude, 
and even today they are manifestly inadequate to meet 
the demand. The industry as a whole has failed to apply 
the principles of modern business to the sales and dis- 
tribution of appliances which would popularize the use 
of its product and build the load where it is most needed. 
The speaker favored the merchandising of appliances 
by central stations in the average town on account of 
the lack of capital and initiative possessed by the elec- 
trical contractor, and because the central station is con- 
cerned, from the service standpoint, with the quality of 
appliances connected to its lines. A proper conception 
of its duty to the public requires that the people be 
kept informed of improvements in the art and ac- 
quainted with the usage of the many labor-saving 
devices. Efficiency at the power plant avails little if 
the gain is not realized at the socket. 
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* These companies generate part of load by water-wheels. 


+ Includes suburban towns ard outlying districts. 








Digest of Electrical Literature 


Including Brief Abstracts of and References to 
Important Articles Appearing in the Scientific and Engineering Press 
of the World 





Generators, Motors and Transformers 

Standardization in German Electrical Industry.—A 
review of the standardization work of the Verein Deut- 
scher Ingenieure was given by Adler at a meeting in 
Vienna. The standardization program was outlined and 
progress up to date described. The lecture is reprinted 
in abbreviated form in Elektrotechnik und Maschinen- 
bau, Oct. 3, 1920. 


On the Use of Induction Generators.—ZEDERBOH M.— 
An article containing abstracts from a number of papers 
dealing with the use of induction generators for utiliza- 
tion of small energy sources. This idea was developed 
by Steinmetz in an address before the A. I. E. E. in 
1919 and excited much interest among German and 
Austrian engineers. Similar ideas were expressed in 
a paper by Adler (Elektrotechnik und Maschinenbau, 
1919, vol. 37, page 221), and the same author in another 
article (same volume, page 425) discusses the operating 
conditions wken of two interconnected power plants one 
is provided with synchronous generators and the other 
with induction generators. In the latter article a chart 
is presented which shows what the rating of each 
machine must be for given maximum load and load 
power factor. Several other papers are referred to, 
some dealing with practical points in connection with 
induction-generator operation, others describing Ameri- 
can and European induction-generator plants. A num- 
ber of plants of this kind are said to be in operation in 
Europe, most of them, however, having a very limited 
output. Paschen has described (Elektrotechnische 
Zeitschrift, 1907, page 1005-1035) a development at the 
Binnenkanal, in the Rhine Valley, where a synchronous 
main station of 3 250 kva. is co-operating with two 
induction-generator plants, each plant having 2 « 250 
kva. capacity.—Elektrotechnische Zeitschrift, Aug. 
26, 1920. 


Lamps and Lighting 
Distinctive Features of White “Mazda” Lamps.— 
That the softness of light from this type of lamp results 
in illumination without glare is maintained. The special 
white glass used assures permanent coloring, evenness 
of distribution and low brightness of light source.— 
Electrical Review, Oct. 9, 1920. 


Generation, Transmission and Distribution 

Design of the New Canadian Niagara Power Project. 
—A water-power development which will utilize nearly 
the full drop between Lake Erie and Lake Ontario and 
require for maximum capacity practically all the flow 
now permitted Canada under the international agree- 
ment is under construction by the Hydro-Electric Power 
Commission of Ontario and is known as the Queenston- 
Chippawa hydraulic development. The present scheme 
contemplates the development of 500,000 hp. and 305-ft. 
(93-m.) head, using ten 50,000-hp. turbines, five of 
which have already been ordered. This article gives 
the fundamentals which govern the design of the 


hydraulic installation.—Engineering News-Record, Oct. 
14, 1920. 


Electric Propulsion of Ships—CHARLES RETTIE.— 
The author deals with the advantages of electric pro- 
pulsion and makes references to American experience 
with the electrically driven warship New Mexico.—Lon- 
don Electrician, Sept. 3, 1920. 


Traction 

Methods of Protecting Electrical Equipments——LYNN 
G. RILEY.—Adequate protection of the electrical equip- 
ment on cars and locomotives is discussed under the 
following headings: (1) Normal overloads, due to care- 
less operation or incorrect functioning of apparatus; 
(2) excessive overloads, due to grounded apparatus or 
cables; (3) momentary interruption of the power sup- 
ply, due to bouncing of the trolley or to gaps in the 
third rail, causing current surges and possible flashing 
of motors; (4) violent surges in the line voltage, due 
to sudden changes in load, particularly at the end of 
long transmission lines; (5) grounds occurring between 
the current collector and the main fuse which are not 
sufficiently severe to open the substation or feeder 
breakers; (6) failure to concentrate the normal arcing 
in that part of the apparatus especially designed for 
such duty; (7) excessive burning of contacts, with 
accumulation of gases, resulting from “inching” the car 
in congested traffic. Methods of meeting these difficul- 
ties are given in detail by the author.—Electric Journal, 
October, 1920. 


Multiple-Unit Train Operation—S. B. SCHENCK.— 
The field of usefulness of multiple-unit control is first 
discussed, followed by a treatment of the important 
features of this method in various kinds of service.— 
Electric Journal, October, 1920. 


Installations, Systems and Appliances 
Electric Arc Welding.—L. MILLER.—A discussion of 
what goes on in the are stream and various methods of 
providing power for the arc.—Beama, October, 1920. 


Electrical Signaling Method for Guiding Aérial and 
Marine Craft.—ROBERT H. MArriott.—Inability to 
guide vessels accurately has resulted in such large losses 
of life and property that the perfection of a method 
by which they can be steered with exactness will have 
immense value. A _ signal-carrying conductor along 
the course of a vessel and a means capable of indicating 
the proximity and direction of the signal conductor are 
described and discussed, including various forms and 
combinations. Oceangoing vessels entering harbors are 
chiefly considered, but the same principle is applicable 
to other craft and channels, to airships, and so on. 
Experimental tests of the system are described in detail 
with numerical data, and suggestions are made as to 
how it may be further developed and applied.—Proceed- 
ings Institute of Radio Engineers, October, 1920. 


A New Electric Tackle —The Stahl factories in Stutt- 
gart have on the market a novel type of portable electric 
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tackle, as shown in the illustration. The tackle chain is 
made up of short cylindrical threaded pieces intercon- 
nected by double joints. These threaded pieces fit into 
a nut, which may be revolved by an electric motor, or 





AN ELECTRIC TACKLE WITH SCREW DRIVE 


in an emergency by a crank. The screw is self-locking, 
so that no extra braking is needed. When the hook 
reaches its highest and its lowest position the motor is 
automatically disconnected. The tackle is made in dif- 
ferent sizes from 100 kg. (220 lb.) to 5 tons (11,000 lb.) 
lifting capacity —Elektroteknisk Tidskrift (Norway), 
Sept. 25, 1920. 


Electrophysics and Magnetism 

A Tentative Mathematical Theory of Ferro-Magnet- 
ism.—KELEN.—It is not the author’s intention to present 
a physically acceptable magnetic theory. Certain ana- 
lytic expressions for magnetization curves and hysteresis 
loops are derived, but these are said to be of a formal 
nature, although they are based upon fundamental phys- 
ical assumptions, and seem to give a rather good 
representation of experimental facts. Without entering 
upon a discussion of the nature of molecular magnets 
or Ampére currents, the author assumes that some inter- 
molecular systems exist in a ferromagnetic body, which 
have an orientation governed by the frequency function 
known from the theory of probability, and on this basis 
he builds up a set of magnetic equations.—Elektro- 
technik und Maschinenbau, Oct. 3, 1920. 


Units, Measurements and Instruments 

A Current Transformer for 10,000 to 40,000 Amp.— 
KEINAJH.—The common type of current transformer 
can hardly be built for ranges above 1,000 amp. or 1,500 
amp. since for higher current values the losses rapidly 
mount to hundreds of watts. Siemens & Halske now 
have developed a new type of current transformer, 
working on the same principles as the Riogowski “mag- 
netic potential meter.” The new transformer is made 
up of a number of sections which are magnetically and 
electrically series-connected. The primary conductor 
passes once through the transformer ring. The sections 
are built in two types, a larger tyne for 2,000 amp. per 
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section of 220 mm. (8.70 in.) core length, 400 turns 
and 15 sq.cm. (2.32 sq.in.) iron section with a copper 
loss of 15 watts, and a smaller type for 1,000 amp. per 
section of 100 mm. (3.96 in.) core length, 200 turns, 
and 6 sq.cm. (0.93 sq.in.) iron section, with 4.8 watts 
copper loss per section. A 40,000-amp. transformer has 
twenty sections of the bigger type, corresponding to a 
4.40-m. (173-in.) path for the magnetic flux. The limit- 
ing capacity of this type of section is estimated to 
80,000 amp. A 20,000-amp. transformer with twenty 
smaller sections in series showed an error of 0.3 to 0.5 
per cent from one-fifth to full load, and the correspond- 
ing phase deviation was from —3 min. to +7 min. The 
accuracy was found to be very little affected by unsym- 
metry in the arrangement of the primary conductor. 
The new current transformer is used in connection with 
electric furnaces for direct measurement of the input 
current.—Elektrotechnische Zeitschrift, Oct. 7, 1920. 


Color and Special. Composition of Certain High-Inten- 
sity Searchlight Arcs.—IRWIN G. PRIEST, W. F. MEG- 
GERS, K. S. GIBSON, E. P. T. TYNDALL AND H. J. 
McNICHOLAS.—Quantitative data on the color and spec- 
tral distribution of energy of some modern searchlight 
ares, together with spectroscopic analysis of the carbons, 
are given in this paper as well as the methods of meas- 
urements.—Technologic Paper 168, U. S. Bureau of 
Standards, Aug. 12, 1920. 


Telegraphy, Telephony and Signals 

Electrostatically Coupled Circuits—Lovis COhEN.— 
The expressions for the secondary frequencies, second- 
ary current and secondary resonance current of 
eleetrostatically coupled circuits are derived theo- 
retically. The system is shown to be practically mono- 
frequent even for fairly close coupling between primary 
and secondary circuits. The results obtained are com- 
pared with the corresponding expressions for inductive 
coupling. In a practical numerical example it is found 
that the secondary resonance currents in the two cases 
are of the same order of magnitude but that the electro- 
static coupling yields superior sharpness of resonance.— 
Proceedings Institute of Radio Engineers, October, 
1920. 


Miscellaneous 


Better Fuel Economy by Utilizing Exhaust Steam.— 
GERCKE.—A combination of steam heating and steam- 
driven prime movers always is highly economical, the 
author says. This is so (1) because the high-pressure 
steam may be produced with relatively small additional 
fuel consumption and is much more important in pro- 
ducing useful energy than low-pressure steam, and (2) 
because exhaust steam even in high-efficiency plants 
contains from four to seven times as much energy in 
the form of heat as it contains mechanically utilizable 
energy. It is therefore better to use a high-pressure 
turbine, utilizing the exhaust steam for useful heating 
instead of conducting it to a condenser. In following 
up this idea the author describes a number of turbine 
designs and other equipment for combinations of this 
kind. He also discusses the use of steam accumulators 
as equalizers interposed between the high-pressure tur- 
bine and the low-pressure steam consumer, and finally 
states certain rules which apply to a desirable future 
development toward better fuel economy in large steam 
generating plants.—Sparsame Wédrmewirtschaft, No. 
2 I, 1920; abstracted in Elektrotechnik und Maschinen- 
bau, Sept. 26, 1920. 
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Research in Progress and Completed 


{When investigations which have been completed are, in the 
opinion of the editors, of wide enough interest to the field we 
serve, details thereof will be presented in other parts of this 
paper. Contemplated research or that which appears to have 
limited appeal will be only briefly reported in this section, but 
details may be had by communicating with the investigator 01 
institution named in the report. Readers are referred to the de- 
partment “Digest of Electrical Literature’ for investigations 
reported in other journals. The news and engineering sections 
should also be followed for research reported before technical 
societies. ] 


BEARING MATERIAL, SELF-LUBRICATING, 

A new Sel?-lubricating bearing material has been developed 
for use where lubrication from outside sources is difficult, un- 
certain or objectionable. The material is a synthetic bronze 
with finely divided graphite incorporated intimately in the body 
of the material. It may be run hot without binding or rapid 
deterioration and may be used in an ordinary lubricated bear- 
ing or without lubrication on light service.—Research Labora- 
tories of the General Electric Company, Schenectady, N. Y¥ 


CELL, PHOTO-ELECTRIC, THALOFIDE. 

A new phdto-electric cell has been developed which is com- 
posed of thallium, oxygen and sulphur. This cell shows maxi- 
mum sens‘tiveness to light at about 10,000 Angstrom units of 
wave length and is much more sensitive than the familiar 
selenium cell. Some of the best cells lower their dark resist- 
ance by 50 per cent when the intensity of illumination is 0.06 
foot-candle and when the source is a tungsten filament. The 
cell is valuable in the measurement of stellar radiation and*in 
other light measurements. It has been used in experiments in 
light telephony over a distance of about 6 miles (10 km.). 
In order to transform sound waves into light waves, a special 
talking jet was constructed which consisted of a small central 
jet for acetylene and two opposing, slightly elevated oxygen 
jets which converged on the central acetylene jet. The acetylene 
is lighted and a flame about 3 in. (7.6 cm.) high secured, then 
the oxygen jets are turned on. This reduces the acetylene flame 
to an intense bead of light which is placed in the focus of a 
sending mirror. In the acetylene line there is a gas chamber 
with one side made of stretched skin diaphragm which may be 
made to vibrate and fluctuate the acetylene flame by the sound 
waves of the voice. At the receiving end a concentrator and a 
two-step vacuum amplifier are used with the photo-electric cell. 
—T. W. Case, Auburn, N. 


METER, ELECTROLYTIC, AMPERE-HOUR, DIRECT- 
CURRENT. 

A simple and inexpensive device has been developed which 
will automatically open a direct-current lighting circuit and 
terminate service to a consumer as soon as he has completely 
used a specified amount of energy for which he has paid in ad- 
vance. A solid cylinder of copper which serves as the anode 
in a copper-sulphate solution is placed in the main circuit, 
and the electrolytic cell itself is shunted across a low resistance 
in the main circuit similar to an ammeter shunt. The cathode 
is a copper can which holds the solution. A small part of 
the total current flows through the cell and gradually con- 
sumes the copper anode. The ratio between the shunt current 
and the weight of the anode is such that the anode is com- 
pletely consumed when a spec‘fied amount of electricity has 
been used by the consumer. The final disappearance of th» 
anode opens the main circuit and forces the main current 
through the solution. The resistance of the solution being 
high, enough heat is developed to melt 60-deg. solder. Another 
copper cylinder is placed just above the copper anode in the 
device and held in the main circuit by a 60-deg. soldered con- 
nection. When this solder is melted the cylinder falls and com- 
pletely opens the main circuit. This instrument is designed 
to replace expensive meters for a small consumption of elec- 
tricity, as in residences, apartments and single rooms. Since 
the energy must be paid for in advance, it does away with the 
necessity of monthly meter readings, computations, and bill col- 
lecting. It will not cost so much to manufacture and install as 
other types of meters, nor will it consume as much energy as 
ordinary meters. Thus it will reduce expenses of the power 
supply company and enable it to get returns from small con- 
oumers now classed as unprofitable.—E. O. Schweitzer, Chicago, 


METER, ELECTROLYTIC AMPERE-HOUR, ALTERNATING- 
CURRENT. 

Referring to my electrolytic direct-current meter, described 
on this page, experiments are in progress on a meter similar 
in principle for use in alternating-current circuits. Where the 
power factor of the load is practically equal to unity an ampere- 
hour meter may be permissible for small consumers. In this 
instrument a graphite cylinder with hard-rubber caps replaces 
the copper container for the copper sulphate in the direct- 
current meter; otherwise the design is practically the same. 


f 


Extensive experiments show that the copper anode is positively 
reduced under the action of the alternating current and that 
this reduction in weight is a function of the ampere-hours that 
passed through the circuit.” As in the direct-current meter, this 
instrument is intended to make the use of energy by small con- 
sumers profitable to the operating company and less expensive 
to the consumer.—E. O. Schweitzer, Chicago, iN. 


*"ORCELAIN, POROSITY TEST OF. 

In the production of insulators a method has been developed 
that is very valuable in production control testing. A _ solu- 
tion of fuchsine dye in wood alcohol is used and unglazed pieces 
are placed in it under pressure. The slightest degree of poros- 
ity of the open-pore type is indicated by a deep penetration of 
the dye into the body of the test piece. It is so penetrating 
that the micriscope has shown it forced into the cleavage cracks 
of minute quartz crystals. If test pieces of the same shape and 
volume as the insulators being fired are properly distributed 
in the kiln, the fuchsine test on these pieces will furnish a very 
reliable indication of the condition of neighboring pieces as to 
porosity.—W. D. A. Peaslee, Huntington, W. Va. (A. I. FE. E 
Journal, 1920, p. 445.) 


WAVE FORM, DETERMINATION OF. 


Attention is called to the remarkable range of adaptability 
of the Rosa Curve Tyacer in plotting the wave form of current 
and voltage. The instrument is semi-automatic and is capable 
of giving results of high precision. Frequencies as high as 
3,000 can be recorded easily and accurately. Recently we had 
occasion to determine the damped discharge current from the 
secondary of an induction coil, the circuit having a doyble 
natural frequency. This was accurately done. The Rosa curve 
tracer should prove valuable in recording many electrical phe- 
nomena that can be made recurring, such as the behavior of 
automobile ignition systems, ete.-Leceds & Northrup Company, 
Philadelphia. Pa. 





Suggestions for Research 


AMP, FLASHING, FOR DANGER SIGNALS. 

It is desired to develop for use at points of danger an auto- 
matie flashing lamp, which will not require an expensive flash- 
ing arrangement, such as electric switches in power stations 
which must not be closed or opened without proper precautions. 
Such a flashing light will receive more attention from the 
person whom it is intended to warn than an ordinary red light. 
The thermostat method of flashing which is the simplest now 
ivailable is too flimsy for continued use.—Editorial Suggestion. 


METERS, WATT-HOUR, EFFECT OF WAVE FORM ON. 


No serious error in the indication of an induction-type watt- 
hour meter is introduced, owing to an irregular form of the 
current, but if the current wave is unsymmetrical with respect 
to the zero line—i.e., has even harmonics—considerable error 
may occur. One case in which the latter condition may take 
place is that of the current between the electrodes of an electric 
furnace due to considerable rectification in the are. A further 
study of this subject is recommended.—N. EF. L. A. Committee 
on Meters. 





ROTARY CONVERTER, FLASH GUARDS FOR. 


Flash guards or barriers have been experimented on which 
consisted of two continuous end rings, one at the back of the 
commutator, next to the commutator necks, and one at the 
front of the commutator, with barriers between the arms extend- 
ing down to within approximately 0.8 mm. of the commutator. 
These guards were made of asbestos lumber, a composition of 
asbestos and asphalt. These tests have been described in the 
A. I. BE. BE. Journal, April, 1920, page 355. Considerable trouble 
was experienced on account of the carbonization of the mate- 
rial of the flash guards by the electric arc. No suitable mate- 
rial for the purpose which will not carbonize has been found 
so far, and further research on the shape, position and material 
of flash guards would be very useful.—Marvin W. Smith, Pitts- 
burgh, Pa. 


“ELEPHONY, SUBMARINE, WITH HIGH-FREQUENCY 


- 


T 


CARRIER WAVES. 

The most promising hope of improving the line construction 
for ocean cables is believed to be to abandon the present method 
of design and construction and to start with the simple case 
of bare wires in water, using high-frequency currents and 
studying the necessary changes to produce optimum transmis- 
sion. The use of a high-frequency “carrier” has the inherent 
advantage that the distortion phenomena accompanying present 
methods of long-distance transmission are eliminated, and we 
are principally concerned with the problem of reducing at- 
tenuation. The most suitable voltage may be employed and 
present multiplex methods may be utilized. The electron tube 
is available for both the generation and the reception of the 
waves.—G. O. Squier, War Department, Washington, D. C. 


*“RANSFORMERS, POTENTIAL, ERRORS IN. 

Voltage transformers for high voltages should be smaller and 
less expensive and means for obviating or allowing for electro- 
static effects on ratio and phase angle should be found.—H. B. 
Brooks, Bureau of Standards, Washington, D. C. 


“ECTOR ANALYSIS, APPLICATION OF, TO ALTERNATING 
*‘“URRENTS. 

In the usual vector diagrams of alternating-current machinery 
and circuits use is made only of addition and subtraction of 
vectors, the other relationships, especially the equations of loci, 
being derived from similar triangles and other such elementary 
and tedious means. It may be of advantage to apply th 
concepts of scalar and vector product and other methods of 
vector analysis to these problems, in order to simplify certain 
deductions and to obtain results in a shorter form. The cirel: 
diagram of the induction motor offers a fruitful field, to be 
followed by a similar study of alternating-current commutator 
motors.—Editorial Suggestion. 


"RANSFORMERS, RESISTANCE OF WINDINGS. 

Reiable theoretical and practical information is desired on 
the resistance of transformer windings to alternating currents 
of standard frequencies, taking into account an unequal dis- 
tribution of the current through the cross-section of the conduc- 
tor. Some work has been done on parallel wires, busbars, 
solen. ‘ds, etc., but none of it seems to cover a transformer co‘l 
with an iron core.—Montford Morrison, Chicago, Ill. 






















state commissioners at Washing- 
ton, members of the Interstate 
Commerce Commission defended 
their action on coal supply for utili- 
ties, asserting that the priority 
privilege had been abused. The rep- 
resentative of the National Com- 
mittee on Gas and Electric Service 
declared, on the other hand, that the 
service order now in force had never 
functioned and was dormant. 


G iste con G before the meeting of 


DECLARING that prices for bitumi- 
nous coal at the mines are steadily 
declining owing to increased output, 
the National Coal Association main- 
tains that there is no reason for con- 
sumers to pay unreasonable prices 
and also that there are no immediate 
shortages reported anywhere in the 
country. : 


AN OFFER at par oi between 
$27,000,000 and $28,000,000 new 
stock to supply working capital is 
to be made by the General Electric 
Company to its stockholders. 


OPPOSITION to government owner- 
ship of utilities and a general belief 
that rates must be increased were 
clearly evidenced at the Washington 
meeting of the National Association 
of Railway and Utility Commis- 


sioners. 


A CENTRAL radio station under 
construction near Port Jefferson, 
L. I., described by Dr. E. F. W. 
Alexanderson before electrical men, 
follows closely the design of central 
stations for light and power pur- 
poses, it having been established 
that the principles of alternating- 
current-power technique can be ap- 
plied almost without change to radio 
transmission. 


A PERMANENT injunction against 
the enforcement by the Missouri 
Public Service Commission of street- 
railway fares predicated on a valu- 
ation of the property of the St. 
Joseph Light & Power Company 
which was based on the “original- 
cost” method has been issued by a 
United States district judge in 
Kansas City. Unless this decision is 
upset by the United States Supreme 
Court, it will revolutionize the rate- 
fixing practice of the commission. 


PHOTOGRAPHS can, it is asserted, 
be reproduced by wire at any dis- 
tance by the process of Edouard Belin 
of Paris, who has just conducted a 
successful demonstration of his in- 
vention, sending pictures between 
New York and St. Louis. 


ELECTRICAL production in Moscow 
has fallen to 8,000,000 kw.-hr. a 
month and in Petrograd to 6,800,- 
000 kw.-hr. a month under the na- 
tionalization policy of the soviet gov- 
ernment. 


ELECTRICAL WORLD 


DULLNEss in the general supply 
lines continues in most parts of the 
country, although a slight improve- 
ment is reported in New York and 
the district served by it. Christmas 
activity, however, is beginning in all 
sections. Stocks are being built up 
in anticipation of a good spring de- 
mand. Labor conditions are easier. 
Railroad and other lay-offs are 
thought likely to exert an influence 
toward increased individual output 
in manufacturing plants. 





News 
in Brief 


Summary of Market 
Conditions and of Re- 
cent and Approaching 

Happenings of Im- 
portance to the 
Industry 





A POWER plant to cost about 
$20,000,000 and with a rating of 
120,000 kw. is under consideration 


by the Northern ORio Traction & 
Light Company, to be erected on a 
site near Coshocton 


AN ELECTRICAL co-operative league 
for Utah, Idaho and parts of Wyo- 
ming and Nevada has been organized 
at Salt Lake City. 


AUTHORIZATION of the purchase by 
the Pennsylvania-Ohio Power & 
Light Company of part of the prop- 
erties of the Pennsylvania-Ohio Elec- 
tric Company of Youngstown has 
been given, with the object of segre- 
gating subsidiary railway companies 
from subsidiary power and light 
companies. 


NEGOTIATIONS for the purchase of 
the four subsidiary companies of the 
Toronto Power Company by the On- 
tario Hydro-Electric Power Com- 
mission are under way. 


AN AGREEMENT to supply the On- 
tario Hydro-Electric Power Commis- 
sion with an additional 15,000 hp. 
has been made by the Toronto & 
Niagara Power Company, the price 
to be fixed by a prominent Canadian 
engineer. : 


AWARD of a distinguished-service 
medal to Thomas A. Edison by the 
Navy Department is announced, the 
award being for his services as presi- 
dent of the Naval Consulting Board 
during the war. 











A CROSS-INDEX of the electrical 
fire and safety codes is to be pre- 
pared by the Bureau of Standards 
with the view of aiding in the dis- 
cussions on consolidation of the two 
sets of rules. 


READJUSTMENT of rates was de- 
clared essential in the interest of the 
public itself by the president of the 
Southeastern Section, N. E. L. A., at 
its Miami convention, which opened 
on Wednesday. 


AN ANALYSIS of jobbers’ costs pre- 
pared by a committee of the Elec- 
trical Supply Jobbers’ Association 
was a feature of its Cleveland con- 
vention. 


A TENTATIVE draft of a uniform 
accounting system for electric and 
gas companies was adopted by the 
Washington convention of public 
utility commissioners. 


A CELEBRATION of the centenary of 
Ampeére’s first contributions to elec- 
tromagnetism is to be held at the 
Crocker-Wheeler Company’s works 
at Ampere, N. J., on Dec. 4. 


AN EMPHATIC assertion that there 
had been no profiteeering in the pub- 
lic utility business in California was 
made by Commissioner Edgerton in 
a speech before the League of Cali- 
fornia Municipalities, in which he 
dwelt on the vast importance of 
utility development to the state. 


GOVERNOR-ELECT PARKHURST of 
Maine has declared for private 
ownership of the water powers of 
that state under strict public regu- 
lation. He opposes exportation of 
Maine power to other states, 


LIGHTNING protection methods 
were discussed by the A. I. E. E. at 
a joint meeting with the Western 
Society of Engineers at Chicago last 
week, much interesting information 
being brought out. 


THE MARKET for flexible armored 
cable is reported to be _ glutted, 
although it is only two or three 
months since an acute shortage was 
reported. The lifting of embargoes 
and the slump in building are among 
the chief causes assigned for the 
change. 


AN EFFORT to standardize service 
voltage at 110, 115 and 120 volts is 
being made by lamp manufacturers, 
who hope thus to reduce the list of 
stock items and the consequent 
heavy inventories. 


UNCERTAINTY prevails concerning 
the prospects for electric heater 
sales during the coming winter, fuel 
shortage weighing in their favor and 
mild weather thus far combining 
with tight money to _ operate 
adversely. 
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News of the Industry 


Chronicle of Important Events and General Activities in the 
Technical, Commercial -and Manufacturing Fields With Announcements and 
Reports of Association Meetings and Conventions 





G. E. Company Offers $27,000,000 New 
Stock to Supply Working Capital 


IRECTORS of the General Electric Company have 

voted to offer between $27,000,000 and $28,000,000 
new stock for subscription at par in the ratio of one 
new share for each five outstanding on Dec. 8. The 
purpose of the issue is to supply new working capital. 
The company announces that this is only the second time 
since 1912 that it has called on its stockholders to 
supply new capital. It is needed now to finance the 
heavy growth in the company’s business. It is ex- 
pected that sales billed for the company for the year 
1920 will approximate $270,000,000, approximately $40,- 
000,000 ahead of the record of last year. 


Northern Ohio May Build 120,000-Kw. 
Plant to Satisfy Industrial Demand 


HE Northern Ohio Traction & Light Company 

contemplates building a power plant costing $18,- 
000,000 to $20,000,000 to supply the demand for 
industrial power in northern Ohio. Construction of the 
plant, however, is held up for the present because certain 
industries in Akron are undergoing important readjust- 
ments, and until these are completed the Northern Ohio 
Traction & Light Company will not have signed up all 
the contracts necessary for the starting of this construc- 
tion. An option has been obtained upon a site for the 
plant, which, according to present plans, will have an 
initial capacity of 120,000 kw. and form part of a loop 
of power plants serving northern Ohio industries. The 
site of the plant is on the Muskingum River, near Co- 
shocton, Ohio, and was selected because of the proximity 
of coal and water supplies. 





Coal Association Asserts that Soft-Coal 
Prices Are Steadily Declining 


CCORDING to an official statement of the National 

Coal Association, there has been a decline of from 
25 to 50 per cent in the price that prevailed for 
bituminous coal at the mines six or seven weeks ago. 
This tendency is said to persist in all parts of the 
country and to be due to increased output, which in the 
last two months has averaged 12,000,000 tons a week, 
enabling operators to make up deficiencies in immediate 
supply and to start the country well on the way toward 
storing coal for winter’s use. “No longer are there 
any immediate shortages reported anywhere through the 
country,” the association’s spokesman says. “Great 
manufacturing ‘plants in dire need of soft coal early in 
the fall now have an ample supply on hand. Public 
utilities everywhere have had their immediate wants 
filled, while many of them have been able to provide 
themselves with stocks for the winter. With adequate 


railroad transportation, which the railroad officials 
promise, so that the bituminous output may be main- 
tained at approximately 12,000,000 tons a week, prices 
in coal at the mines will undergo a further decline until 
the bottom is reached. The fact is,” the statement con- 
tinues, “that there is no occasion for coal consumers at 
this time to be paying unreasonable prices for soft coal.” 


Utilities Abused Coal-Car Priority 
Privilege, Says I. C. C. 


HAIRMAN CLARK and Commissioner Aitchison of 

the Interstate Commerce Commission, in defending 
before the meeting of state utility commissioners .in 
Washington last week the change from general to emer- 
gency coal priorities for utilities, made the statement 
that it had been brought about largely on account of 
the abuse of the assigned-car privilege. Commissioner 
Aitchison said that this privilege had been granted for 
obtaining contract coal for current use, but that many 
utilities not only tried to pile up reserves through the 
exercise of this privilege but even went to the extent 
of reassigning shipments to their advantage. He said 
that data presented to the commission proved that in 
three districts alone the coal ordered by consigned cars 
was equal to the total average consumption of all the 
utilities in the United States. 

Typical cases, involving the filling of approximately 
one-third of the public utility coal requirements, show 
that order No. 21 of the I. C. C. is not effective in 
securing coal delivery, declared George W. Elliott, sec- 
retary of the National Committee on Gas and Electric 
Service, who denied that the utilities wished to have 
order No. 21 used to enforce contract coal delivery. 
They simply wished to make possible delivery of con- 
tract coal which mine operators are ready and willing 
to supply if cars are available. The committee, Mr. 
Elliott stated, has declined to ask for assigned cars for 
movement of spot coal unless this coal has actually been 
purchased. The I. C. C. has been notified of approxi- 
mately fifty plain cases of emergency, according to Mr. 
Elliott, but has declined to regard any of them as suf- 
ficiently important to invoke the assigned-car privileges 
of order No. 21. Therefore, he said, this order “never 
did function and is dormant.” 


Edison Gets Distinguished-Service Medal 


HE only civilian to be awarded a distinguished- 
service medal by the Navy Department, it has just 
been announced, was Thomas A. Edison, who was presi- 
dent of the Naval Consulting Board during the war. 
The citation in the case of Mr. Edison, made public by 
Secretary Daniels, is as follows: 
“For exceptionally meritorious and distinguished ser- 
vice in a position of great responsibility as president of 
the Naval Consulting Board.” 
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W. D’A. Ryan Talks on Achievements 
in Lighting 
D’A. RYAN, director of the illuminating engi- 
. neering laboratory of the General Electric 
Company, gave a most entertaining illustrated lecture 
Tuesday evening at the Mohawk Country Club, Schenec- 
tady, on the development of artificial lighting from 
centuries before Christ to the present time. Mr. Ryan 
said that a mistaken impression prevails that incandes- 
cent lamps are supplanting arc lamps for street lighting. 
He declared that only the older types of arc lamps are 
being displaced and that luminous-arc lamps have many 
advantages that make them far from a dead issue. 
Incandescent lamps and arc lamps each have their place. 
Elaborate street-lighting installations are costing $75,- 
000 to $100,000 a mile, while smaller and less preten- 
tious ones are costing about $40,000 a mile. 

Touching on searchlamp development, Mr. Ryan called 
attention to the fact that the efficiencies of navy-type 
searchlamps and small army searchlamps have been 
increased to almost 90 per cent, and the beam candle- 
power increased by 450 per cent, through the modifica- 
tion of mirror curvature, mirror support and electrode 
operation. 


Co-operative Idea Spreads to Mountain 
States 


OR the purpose of conducting an educational cam- 

paign to encourage co-operation between the several 
branches of the electrical industry, to further the prac- 
tice of ethical business methods and to give the con- 
sumer better value for the money he spends for electrical 
service, the Rocky Mountain Electrical Co-operative 
League has been organized at Salt Lake City, Utah. The 
activities of the league will extend to Utah and Idaho 
and that portion of Wyoming and Nevada served by 
Salt Lake City as a distributing center. 

An advisory committee, which will be the governing 
body, has been appointed, consisting of representatives 
of the manufacturer, the jobber, the contractor-dealer 
and the central station, the four branches of the elec- 
trical industry. J. A. Kahn, vice-president and general 
manager Capital Electric Company, is chairman. TThe 
campaign will be conducted along somewhat similar lines 
to those followed by the California Co-operative Cam- 


paign. 


Missouri Commission Enjoined from En- 


forcing Rate Based on Original Cost 

DECISION was handed down by Judge Arba Van 

Valkenburgh of the United States District Court 
in Kansas City, Mo., on Nov. 12 which, if upheld by the 
United States Supreme Court, will revolutionize the 
policy of the Missouri Public Service Commission in 
rate making for public utilities. The decision was 
rendered in the case of the St. Joseph Light & Power 
Company, which sought to enjoin the Public Service 
Commission from enforcing a 7-cent street-car fare on 
the ground that the commission’s valuation of its prop- 
erty on an original-cost basis was in violation of the 
Fourteenth Amendment of the Constitution. 

The commission valued the property at $5,784,883.07. 
The valuation was based on an original-cost plan using 
the average cost of labor and materials during the five- 
year period immediately preceding the war. The com- 
»xany contended that the valuation should have been 
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$11,521,639, based on the present cost of labor and 
materials. The items in the valuation of the company 
and of the commission were identical, and the only 
issue involved was the proper formula for fixing the 
rate-making valuation. The 7-cent fare order of the 
commission was based on its valuation. The company 
asked for an injunction on the ground that the commis- 
sion’s order would not yield a return on the true valu- 
ation and therefore was confiscatory. 

Judge Van Valkenburgh in permanently enjoining 
the commission from enforcing its order attacked the 
formula of the commission, pointing out that with the 
present price of money and expense of doing business 
it is more expensive to operate a public utility and 
the inherent hazards of the business are much greate1z 
than was formerly the case. 

The commission has appealed the case to the United 
States Supreme Court. 


Central Station for Radio Power 


Supply 

HE fact that the well-established principles of 

alternating-current-power technique had been ap- 
plied to radio transmission almost without change was 
affirmed by Dr. E. F. W. Alexanderson, chief engineer 
of the Radio Corporation of America and consulting 
engineer of the General Electric Company, in address- 
ing a joint meeting of the Institute of Radio Engineers 
and the New York Electrical Society on Nov. 10. He 
showed that the New York central radio station being 





CENTRAL RADIO STATION ON LONG ISLAND FOLLOWS 
POWER-STATION DESIGN CLOSELY 


constructed near Port Jefferson, Long Island, follows 
very closely the design of central stations for light and 
power purposes, from the Alexanderson high-frequency 
alternators to the conventional switchboard for their 
control. The general plan for the station was given 
in the ELECTRICAL WORLD of July 17, page 143. 

Following the paper there was a lively discussion, 
led by J. V. L. Hogan and W. N. Dickinson, who 
presided jointly for the two societies. The members 
showed particular interest in the multiple antenna 
scheme, credit for which is given to Dr. Alexanderson, 
and in the nature of the waves transmitted by powerful 
radio stations which are said to have already encom- 
passed the earth. 

The Liebman memorial prize, consisting of the 
annual income from $10,000, was awarded to Roy A. 
Weagant, chief engineer of the Marconi Telegraph 
Company, for the work he has done toward the elim- 
ination of static disturbances in radio communication. 
A report of his work may be found in the ELECTRICA! 
WorRLD, March 15, 1919, page 539. 


NOVEMBER 20, 1920 


Memorial Exercises for the Late 
Dr. Samuel Sheldon 


PPROPRIATE memorial exercises for Dr. Samuel 
Sheldon, noted educator, engineer and author, who 
died at Middlebury, Vt., Sept. 5, were held at the Engi- 
neering Societies Building, New York City, on Nov. 17. 
High tribute to Dr. Sheldon as a man and to his accom- 
plishments in the electrical art was paid by the follow- 
ing speakers who had been his intimate friends and 
professional associates: Arthur W. Berresford, Dr. 
Arthur E. Kennelly, William N. Dickinson, Dr. William 
H. Nichols, T. Commerford Martin and Dr. C. O. 
Mailloux. 

At the conclusion of the exercises, in response to the 
numerous suggestions that had been received, Mr. Mar- 
tin, chairman of the Sheldon memorial committee, con- 
sented to continue the committee with the view of de- 
termining a suitable way in which to perpetuate the 
memory of Dr. Sheldon. 





Sending Photographs 1,000 Miles 
by Wire 

HOTOGRAPHS were sent between New York and 

St. Louis, Mo., by electric wire in a recent demon- 
stration of the “tellestereograph” made by its inventor, 
Edouard Belin of Paris. The transmission is accom- 
plished by revolving a cylinder holding a _ bas-relief 
photograph against a stylus connected to a microphone. 
The microphone current varies according to the height 
of any point on the bas relief. At the receiving end 
this current actuates a mirror galvanometer, which re- 
flects light from a lamp through a small screen which 
varies from transparency at one end to opacity at the 
other. The varying beam of light is caught by lenses 
and focused on one spot on a second revolving cylinder 
holding sensitized paper. This cylinder is kept syn- 
chronized with the sending cylinder. The photograph 
is received as a long spiral as the cylinder revolves and 
moves slowly lengthwise. 


Draft of Uniform Accounting System 
for Utilities Approved 


TENTATIVE draft of a uniform system of accounts 

for electrical corporations has received approval in 
fundamental outlines from the National Electric 
Light Association. The draft was proposed by the 
committee on statistics and accounts of public utilities, 
National Association of Railway and Utilities Commis- 
sioners, and at a meeting held in Washington on Nov. 
9 was approved in its main issues by the sub-committee 
of this national association, the committee of the 
N. E. L. A. and the American Gas Association. It 
will now be submitted to each state regulatory commis- 
sion for adoption. 

It has long been felt that a uniform classification 
of accounts was absolutely necessary for the proper con- 
duct of the electrical industry throughout the country. 
Companies operating properties in more than one state 
found difficulties because of the differences in accounting 
systems required by the several commissions under 
which those properties were regulated. Since October, 
1919, the three associations mentioned above have been 
working together on a scheme of accounting for gas 
and electric utilities—a scheme, it is hoped, simple 
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enough and clear enough to meet the needs ot both 
utilities and commissions. The plan still contains, how- 
ever, some notes which in themselves are regulatory 
provisions, but which are inserted to permit of adoption 
by states whose regulations contain certain points not 
found in the regulations of other states. 


Electrical Manufacturers’ Council Confers 
with A. E. S. Committee on Dual Code 


OR the purpose ef bringing up differences of opinion 
and clarifying points at issue in connection with the 
possible combination of the fire aud safety codes, the 
Electrical Manufacturers’ Council met with fhe elec- 


trical committee ot the National Fire Protection 
Association und representatives of the Bureau oi 
Standards at New York oa Nov, 12, Arguments 


were presented both for and against the code, and it 
was finally decided that the Bureau of Standards would 
prepare a cross-index of the two codes to show how 
similar subjects were dealt with in the two sets of 
rules. This index will be studied at a future conference 
to bring out more clearly the practicability of the 
proposed combination and how such a dual code could 
be made or arranged. 

The electrical committee of the Nationa! Fire Protec- 
tion Association and the Bureau of Standards are repre- 
senting the American Engineering Standards Committee 
in a study of this proposal. Dana Pierce, chairman of 
the electrical committee of the N. F. P. A., presided at 
the conference. 


Rate Readjustment Is Essential, Declares 


President of Southeastern N. E. L. A. 


RESIDENT P. R. TILLERY in his address at the 

eighth annual convention of the Southeastern Sec- 
tion of the National Electric Light Association, held at 
Miami, Fla., Nov. 16 to 19, after reviewing the growth 
of the electrical industry since its beginning, dwelt 
on present-day economic conditions. He said that in the 
Southeast many electrical companies have scarcely a 
kilowatt of power for sale and no plants under construc- 
tion. Utilities have fallen more than two years behind 
in their construction program. Thousands of horse- 
power in available industrial business which would have 
meant much to the industry has been turned away, but 
the loss means far more to the communities served than 
to the companies themselves, and it is an irretrievable 
loss. The remedy, Mr. Tillery continued, is in a read- 
justment of rates to meet prevailing costs of service, in- 
cluding a fair return on the property used in that serv- 
ice. ‘When we have convinced the public and their rep- 
resentatives,” hesaid, “that regardless of our best efforts 
we cannot provide service at less than cost, and that 
such a requirement is now being made of us, then 
perhaps there will be a move for relief to the utilities 
in present service and to provide for the future.” 

In an able address on the regulation of public utilities, 
A. J. Maxwell of the North Carolina Corporation Com- 
mission outlined the basis of tax valuations which was 
made a law at the last election and which distributes 
the taxes on all property on an equitable present-value 
basis. In the relations between utilities and the regulat- 
ng commissions he urged a co-operation that would 
ake into consideration the viewpoint of the commission 
and that of the public. When executing a decision or 
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ruling he urged that the same details that are given to 
the commission should be given to the public, rather 
than to convey the impression simply that an order of 
the commission was being carried out. Courtesy in the 
handling of complaints Mr. Maxwell also considered 
most essential to good public relations, 

J. J. Gibson, manager of the supply department of 
the Westinghouse Electric & Manufacturing Company, 
in a paper entitled “The Industry We Are In,” gave a 
comprehensive survey of the growth of the electrical 
industry accompanied by figures comparing it with other 
large industries. He estimated that the sales of all 
equipment and supplies for the past year would be 
around $2,850,000,000, made up as follows: Generating 
apparatus, $150,000,000; distribution apparatus, $150,- 
000,000; transportation, $200,000,000; industrial appa- 
ratus, $350,000,000, and all electrical devices, supplies 
and accessories, $2,000,000,000 more. 

The report of the merchandising committee, presented 
by G. B. Buck of the Durham Traction Company as 
chairman, covered the following topics: Purchasing 
stocks, cost-accounting records, merchandising, sales, 
financing, advertising, co-operation, public relations and 
general conditions. This report contains recommenda- 
tions which the incoming merchandising committee will 
study in detail and report on at the next annual meet- 
ing. The committee has found that most Southern 
companies have allowed terms of from six to: twelve 
months on appliances and that the majority require only 
one-quarter cash payment. About $1,200 is the average 
amount spent for advertising, and this has been found 
to produce good results in the average Southern town. 
Better co-operation between all branches of the industry 
in the Southeast now exists than ever before. 

One of the most interesting and profitable sessions 
of the Miami convention was that devoted to a discus- 
sion of public utility rates in a comprehensive paper by 
L. R. Nash, of Stone & Webster. The subject was 
reviewed from a broad economic standpoint, supple- 
mented by findings of commissions and courts. The 
discussion brought out the need for a more thorough 
understanding of reserves for depreciation and better- 
ments on the part of utilities, the commissions and the 
public. President Tillery emphasized the need of main- 
taining operating efficiencies at a high figure and the 
setting up of a reserve for depreciation such that 
replacements can be made as needed and an adequate 
rate of return paid on the capital invested at the 
same time. 

An engineering session took up plant operation, and a 
general session dealt with accounting and other sub- 
jects. At the technical session three papers were 
presented—one on steam-plant operation by C. A. 
Greenidge, chief engineer J. G. White Management 
Corporation; another on automatic substations and 
generating stations by T. F. Barton, General Electric 
Company, and a third on design and construction of 
distribution systems by T. H. Rice of the H. L. Doherty 
Company. 

At the general session a paper on accounting was 
presented by F, B. Culley, assistant treasurer Augusta- 
Aiken Railway & Electric Company; another on safety 
work by W. R. Lloyd, manager casualty department 
Alabama Car Company, and a third on labor and employ- 
ment methods by J. T. Trazzare, manager employment 
and public relations Georgia Railway & Power Company. 

M. H. Aylesworth, on behalf of the National Electric 
Light Association, explained in detail the publicity plans 
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ot the national body in matters of public policy and 
financing and pointed out how this work can be applied 
locally by members of the different sections. W. L. 
Goodwin of the General Electric Company, the well- 
known advocate of better organization within the 
industry, and 8. A. Chase of the Westinghouse company 
gave interesting talks on co-operation and showed what 
has already been accomplished together with the prac- 
tical benefits to all branches of the industry in the 
establishing of economic methods for the merchandising 
of electrical goods. 

In an executive session the Southeast+rn Section 
adopted changes in the constitution to make its member- 
ship groups correspond with those of the national body 
and to extend the same office-holding and voting 
privileges to manufacturers and contractor-dealers that 
have been established by the national association. 

The convention was still in session when the 
ELECTRICAL WORLD went to press. The results of elec- 
tion of officers and other details will be published next 
week, 


Analysis of Jobbers’ Costs Feature 
of Cleveland Convention 


ETAILED cost figures showing the expense of 

handling each of twelve principal lines of goods 
distributed by electrical jobbers were presented before 
the Cleveland convention of the Electrical Supply Job- 
bers’ Association at its opening session on Wednesday 
morning by H. F. Thomgs of St. Paul, Minn., chairman 
of the committee on costs. The figures were based 
upon an analysis of the business during one month 
(April, 1920) of four representative jobbing houses 
in different parts of the country. The four houses 
studied did together $1,400,000 of sales business dur- 
ing that month, with a total expense of $162,000, indi- 
cating the average ratio of total expense to total sales 
to be about 11.6 per cent. The twelve lines reported 
on constituted about one-half of the total sales. 

Percentages of total cost to total sales for each of 
the twelve lines reported were: Schedule material, 
17.07; rubber-covered wire and lamp cord, 7.67; rigid 
conduit elbows and bushings, 12.25; porcelain knobs, 
cleats and tubes, 27.15; weatherproof wire, 4.93; con- 
dulets and similar fittings, 24.93; flashlamps and flash- 
lamp batteries, 28.71; house goods, bells, pushes, 37.93; 
dry batteries, 16.33; heating devices, 16.44; commer- 
cial lighting fixtures, 19.48; pole-line hardware, poles, 
insulators, 19.79. In computing the figures neither 
interest on investment nor income or excess profits tax 
was included. The ratios of the separate elements of 
cost making up the total expense for each line were also 
analyzed, and figures were shown giving the percentages 
of financial expense (accounting, billing, collection and 
credit expense), warehouse expense and sales expense 
for each line studied. 

Hearty appreciation of the scientific cost studies 
made by Mr. Thomas’ committee was evident on the 
part of the jobbers present, and an additional fund 
of $10,000 was voted the committee to extend the 
studies to cover all lines handled by six different job- 
bing houses, the study to extend over six months. 

At the Wednesday afternoon session reports of com- 
mittee chairmen were heard. Approval was voiced of 
the plan to adopt the triple-standard basis of 110, 115 
and 120 volts and of the tendency by manufacturers 
to adopt net prices in place of discount schedules. 
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Governor-Elect of Maine Favors Private 
Development of Water Power 


ECLARING that water 

power is the greatest 
natural competitive asset of 
Maine, Governor-elect Fred- 
eric H. Parkhurst told a 
representative of the ELEC- 
TRICAL WORLD last week that 
he favors the policy of pri- 
vate ownership and operation 
understrict publicregulation. 
He advocates the private de- 
velopment of water-power 
resources, whether in the 
form of storage reservoirs or 
other hydraulic and electric 
facilities. The incoming 
Governor believes that in the 
industrial growth of Maine the water power of the State 
constitutes an asset comparable to the coal deposits of 
Pennsylvania and the trunk-line location of Massachu- 
setts. Mr. Parkhurst has given much thought to the 
problem of attracting industries to the state and has be- 
come more and more impressed with the economic value 
of hydro-electric power, especially to industries like pulp 
and paper manufacturing, which employ a relatively 
small number of persons per unit of power required. 
The Governor-elect stands firmly upon the platform of 
Maine water power for Maine industries and is not in 
favor of its exportation to other states, 





FREDERIC H. PARKHURST 
Governor-Elect of Maine 


Power Shortage Situation in Ontario 
Relieved 


FTER two weeks of negotiation between the Ontario 
government, the Hydro-Electric Power Commission 
and the Toronto & Niagara Power Company the Toronto 
company agreed to supply to the Ontario Hydro-Electric 
Commission 15,000 additional horsepower which it is 
able to develop at the plant of the Electrical Develop- 
ment Company at Niagara Falls. The power was turned 
on and furnished to the commission on Sunday night, 
Nov. 14. The price is left to the determination of a 
single arbitrator, Brig.-Gen. C. H. Mitchell, a well- 
known engineer of Toronto. 

Chief Engineer F. A. Gaby of the commission stated 
that the distribution of the additional power would be 
made with a view to giving the greatest measure of 
relief to those municipalities where the power situation 
is most acute. 


Crocker-Wheeler Company to Hold Cele- 


bration of Ampere Centenary 


HE one hundredth anniversary of the first great 
contributions made by André Marie Ampére to the 
levelopment of electromagnetism, of which science he 
nas been called the father, is to be celebrated at Ampere, 
N. J., on Dec. 4 by the Crocker-Wheeler Company, and 
invitations will be sent to leading electrical scientists, 
nventors and engineers to be present. A special train 
ill leave Hoboken, N. J., at 2:30 p.m., by the Delaware, 
ackawanna & Western Railroad to carry the guests. 
ry. Schuyler S. Wheeler, president of the company, will 
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make a speech of welcome, with special reference to the 
expected presence of Ambassador Jules J. Jusserand and 
other officiai and non-official compatriots of Ampére. 
Ambassador Jusserand will peak on “Ampére—a Great 
Frenchman”; Dr. M, I. Pupin will dwell on the apprecia- 
tion felt for “Ampére, the man and the genius,” in 
technological circles everywhere, and particularly in 
America, and Dr. C. O. Mailloux will deal with the fun- 
damental principles given to the world by Ampére, upon 
which are based millions of useful devices in service in 
all civilized countries. 





Utilities Commissioners Oppose Govern- 
ment Ownership, Favor Higher Rates 


IAT utilities commissioners throughout the 

country have come to recognize that public service 
corporations are entitled to more sympathetic con- 
sideration of their problems became very evident during 
the sessions of the annual convention of the National 
Association of: Railway and Utility Commissioners, 
which was held in Washington last week. It seemed to 
be very generally agreed among the commissioners in 
attendance that it is to the public interest that utility 
rates generally be revised upward. A flat-footed declara- 
tion against government ownership of railroads by P. J. 
Lucey of the Illinois commission brought forth many 
expressions of approval. 

Officers for the coming year were elected as follows: 
President, James A. Perry of the Georgia commissicn; 
first vice-president, Carl D. Jackson of the Wisconsin 
commission; second vice-president, Dwight. N..Lewis of 
the Iowa commission. James B. Walker of the New 
York Commission, First District, was re-elected secre- 
tary of the association. 

Abundant commendation of the increased attention 
being given public relations by public utilities was 
forthcoming. Some of the commissioners, however, 
notably Clyde M. Reed of Kansas, took the position that 
further expansion of this program is desirable, special 
emphasis being laid upon the necessity of careful selec- 
tion of those employees who come in direct contact with 
the public. Consideration must be taken of the facet 
that customers are sometimes unreasonable, Mr. Reed 
said, and every effort should be made to convert them. 

M. H. Aylesworth, executive manager of the National 
Electric Light Association, explained how some lighting 
companies are placing in the envelope with each cus- 
tomer’s bill a slip telling pertinent facts affecting public 
utility operation. 

Commissioner Lewis of the Indiana commission gave 
it as his experience that in a town where the public 
utility strives earnestly to please the public a two-hour 
hearing is all that is necessary when it becomes advis- 
able to revise rates upward. 

S. F. Mitchell of the Electric Bond & Share Company 
pleaded for more elasticity in franchises and other 
regulations. The economies of interconnection, he 
asserted, are very frequently made impossible of attain- 
nent because of the inflexibility of the franchise or 
because of the legal situation. 

The committee on government ownership and opera- 
tion declared in favor of regulated private ownership 
and operation. It was the opinion of the eommittee on 
public utility rates that regulating commissions are 
under the same obligation to make suitable allowances 
for increased cost of money as for the increased cost 
of coal, wire, labor, etc. 
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August’s Production of Electrical Energy 
100,000,000 Kw.-Hr. Ahead of July’s 


IGURES of electrical generation by public utilities 

for the month of August have just been issued by 
the United States Geological Survey. They show a 
total of 3,705,184,000 kw.-hr. as compared with 3,608,- 
804,000 kw.-hr. for July. Hydro-electric generation, 
however, was 1,500,000 kw.-hr. behind July, the August 
figure being 1,410,831,000 kw.-hr. Unlike the central- 
station statistics published monthly by the ELECTRICAL 
WorLD, the figures of the Geological Survey include 
electric railways. 

Average daily production of electricity in kilowatt- 
hours by public utility plants for the first eight months 
of the year was as follows: January, 124,700,000; 
February, 119,800,000; March, 120,700,000; April, 119.- 
200,000; May, 115,700,000; June, 118,900,000; July, 
116,400,000, and August, 119,500,000. The total output 
for the eight-month period from January to August, 
1920, was 29,114,000,000 kw.-hr., an increase of 17 per 
cent over 1919. The August, 1920, output involved the 
consumption of more than 3,000,000 tons of coal, more 
than 1,000,000 barrels of fuel oil and 2,704,000,000 cu.ft. 
of gas. 


Christmas Selling Campaign in 
Full Swing 


HE Christmas selling slogan, “Say ‘Merry 

Christmas’ electrically,” has jumped into popularity 
almost overnight. This is the slogan being spread 
broadcast by central stations and electrical merchants 
taking part in the holiday campaign of the Society for 
Electrical Development. 

The society has conducted many campaigns in the 
past, but from present indications the 1920 Christmas 
drive promises to eclipse all similar selling movements 
in the trade. As in previous campaigns, the society 
supplies a certain amount of advertising material free 
to its members. Non-members, however, are required 
to pay the actual cost of producing and distributing 
the material which they may want to use. On Monday 
of this week the society reported that it had already 
received more cash in payment for campaign advertis- 
ing material than it received either during “Electrical 
Prosperity Week” or “America’s Electrical Week.” 


Ontario Hydro-Electric Commission Seeks 
to Buy MacKenzie Interests 


EGOTIATIONS for the purchase by the Ontario 
i N Hydro-Electric Power Commission of the four sub- 
sidiary companies of the Toronto Power Company, now 
controlled by Sir William MacKenzie, are under way, 
and alternative propositions are to be submitted to the 
bondholders of the Toronto companies—one to discount 
their holdings and sell out for cash and the other to 
allow the commission to assume all outstanding obliga 
tions. The price mentioned, about $35,000,000, repre- 
sents securities sold. 

The four companies control of which is sought are 
the Electrical Development Company of Ontario, which 
owns a generating plant at Niagara Falls; the Toronto 
& Niagara Power Company, which owns transmission 
lines from the Falls to Toronto; the Toronto Electric 


ELECTRICAL WORLD 


VoL. 76, No. 21 


Light Company, which distributes energy for light and 
power, and the Toronto & York Radial Railway Com- 
pany, which owns and operates street railways. 





Lightning Protection Records Are 
Discussed by A. I. E. E. 


LARGE number of engineers from the East and 
Middle West gathered in Chicago on Friday of last 
week to attend the three hundred and sixty-fifth meeting 
of the American Institute of Electrical Engineers, par- 
ticipated in by the Western Institute of Engineers and 
under the joint auspices of the Chicago Section and the 
protective devices committee of the Institute. A recep- 
tion and dinner preceded the technical session, which 
was given over to a discussion of lightning protection. 
Experiences with different types and densities of 
lightning arresters on a 4,000-volt primary network 
were given by D. W. Roper of the Commonwealth Edison 
Company in a paper (see ELECTRICAL WORLD, Nov. 13) 
which Dr. Charles P. Steinmetz said in his written 
discussion “was the most valuable contribution ever 
made to the study of lightning disturbances in primary 
distribution network as it contains the exact perform- 
ance of nearly 90,000 !ightning-arresting-vears, com- 
prising 529 apparatus failures.” J. L. R. Hayden of 
Schenectady also sent a written discussion in which he 
stated that at low arrester density 1 per cent increase in 
arresters decreases the failures by 2 per cent, while at 
high arrester density the same increase in arrester 
density reduced the percentage of failures by only 1 per 
cent. Plotting not the percentage of failures but the 
total number of failures as a function of the number 
of transformers or arresters per square mile shows, he 
asserted, that for extremely high lightning-arrester 
densities the average failures approach a minimum of 
0.92 transformer per square mile per year. For very 
iow arrester densities the failures approach 7.7 trans- 
formers per square mile per year. 

Harry B. Gear of the Commonwealth Edison Com- 
pany said he had found the economic mean between a 
high lightning-arrester density and maintenance with 
the lower cost of transformer burn-outs to be about half 
way between 100 and 200 per mile, but the tendency is 
to work toward the higher figure in order to maintain 
better service. 

VY. E. Goodwin of the General Electric Company dis- 
cussed the effect of switching electrostatic condensers on 
and off circuits containing inductance and resistance 
and described some of the more important applications 
of condensers. Elmer E. F. Creighton of Schenectady 
cited the case where a condenser with low resistance in 
series, used as a high-frequency absorber, successfully 
protected a submarine cable from lightning when other 
arresters had failed. An absorber was placed at each 
end of the cable and was adjusted for high frequency. 

An experience paper on the life and performance test 
of oxide-film lightning arresters was presented by N. A 
Lougee of the General Electric Company, giving addi- 
tional data obtained since his paper on the subject 
before the Institute about three years ago. 

Supplementing the paper read before the Institute 
in 1918 on the selective gaps for use with electrolytic 
arresters, Chester T. Allcutt of the Westinghouse Elec 
tric & Manufacturing Company read a paper giving the 
discharge characteristics of a commercial type of im- 
pulse gap under various conditions of service. 
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Current News 
and Notes 


Timely items on electrical happen- 
ings throughout the world, to- 


gether with brief notes of general 
interest. 


Electric Heating in Switzerland.— 
An official British report says that a 
new industry is growing up in Switzer- 


land in the construction of electric 
stoves for the heating of private 
houses. The energy used for these 


stoves is generated at night, during 
which time the stoves are heated up. 
In the morning the electricity is cut off 
and the stoves remain warm during 
the whole of the day. In modern 
houses and hotels a large quantity of 
water is heated by electricity between 
midnight and 6 a.m. and provided at 
a cheaper rate. 


Equalizing Power Rates in Tacoma.— 
The City Council of Tacoma, Wash., 
recently eliminated a provision of the 
franchise of the Tacoma Railway & 
Power Company which provided that 
the city should furnish lighting service 
to power patrons of the company at the 
same rate charged city power patrons, 
The ordinance resulted from the dis- 
covery that power patrons of the com- 
pany were getting lighting service for 
from 1} cents to 4 cents a kilowatt-hour, 
as compared with a general city charge 
of 5 cents. The company has no light- 
ing franchise in Tacoma. 


Rural Distribution in England.—The 
streets of Hereford, an English town 
of 22,000 people, are not electrically 
lighted, but, says the London Electri- 
cian, the municipal gas works are, and 
all the machinery therein is electrically 
driven. So is the machinery of the 
cider works, which are the town’s chief 
industry, and of other manufactories, 
and transmission lines energized from 
the central station at Hereford carry 
energy for lighting and power to rural 
consumers. This is said to be the 
pioneer English transmission system 
supplying rural service on a scale suffi- 
ciently large to denote a forward step 
in the electrical world. 


One Year’s Growth of Utility Securi- 
ties in California—From July 1, 1919, 
to July 1, 1920, California utilities 
asked authority to issue securities total- 
ing $142,654,526, according to the an- 
nual report of the Railroad Commis- 
sion. The applications acted upon 
totaled $93,191,806. Applications total- 
ing $447,046 were denied and applica- 
tions totaling $1,706,275 dismissed. 
Authority to issue $91,038,485 of secu- 
rities was granted by the commission, 
as against $84,572,599 in the twelve 
months ended June 30, 1919. In 1919 
14.29 per cent of the amount of secu- 
rities authorized was for reorganiza- 
tion purposes. The ‘percentage in 1920 
was 3.13. Of the securities applied for 
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m 1919-20 40.52 per cent was repre- 
sented by stocks, 43.97 per cent by 
tonds, 14.17 per cent by notes and 1.34 
per cent by certificates of indebted- 
ness. 


Portland, Ore., Wants International 
Electric Exposition in 1925.—The Co- 
lumbia Hydro-Electric League has 
adopted resolutions favoring an inter- 
national electric exposition in Portland, 
Ore., in 1925, in celebration of the hun- 
dredth anniversary of the invention of 
the electric magnet. The board of di- 
rectors of the Portland Chamber of 
Commerce has become interested in the 
proposition and has appointed a com- 
mittee to make a thorough investiga- 
tion of the scheme. 


The Electrical Industry Under Soviet 
Rule.—The condition of the electrical 
industry in Russia is the subject of 
an article by N. O. Lifschitz which is 
abstracted by the London Electrician 
from the Elektrotechnische Zeitschrift. 
Like all other industries, it has been 
naturalized. A commission at Moscow 
presides over electrical affairs, and this 
is largely manned by committees which 
grew up during the war. The various 
factories are partly in the hands of 
the old directors, but are mainly under 
the control of men who have been 
elected by the workers and officials. 
There is no question of working at a 
profit, seeing that wages and salaries 
make this quite impossible; the various 
firms exist at the expense of the state 
bank. It is a fortunate circumstance 
that none of the leaders of the elec- 
trical industry in Russia has lost his 
life as the result of the revolutionary 
conditions. Some of them have, how- 
ever, suffered imprisonment. 


Rate Advances Are Still the Order 
of the Day.—On Dec. 1 the Hartford 
(Conn.) Electric Light Company will 
advance its maximum lighting rates 
from 834 to 10 cents per kilowatt-hour 
and its maximum power rate from 54 
tc 7 cents per kilowatt-hour. Residen- 
tial flat-rate lighting will be increased 
from $1.10 to $1.30 per month for ten 
16-cp. lamps, and additional lamps will 
be supplied at 15 cents each per month 
instead of 13 cents. Through action of 
the municipalities of Deadwood, Lead, 
Belle Fourche, Spearfish and Sturgis, 
S_ D., the Consolidated Power & Light 
Company of South Dakota has been 
permitted to increase maximum rates 
from 10 cents to 124 cents per kilowatt- 
hour, and the company has put into ef- 
fect a schedule for lighting, heating and 
power that represents a 25 per cent 
increase over the previous rates. In- 
creased heating and cooking rates have 
been granted to the Southern Illinois 
Light & Power Company of Hillsboro, 
which serves more than fifty commu- 
nities, and increased commercial rates 
to the Southern Indiana Power Com- 
pany of Bedford, Ind. Corning, Elmira, 
Geneseo, Jamestown and Plattsburg, 
N. Y.; Claypool and Bluffton, Ind.; 
Clarinda, Iowa, and Rockport, Mo., are 
among the numerous other places where 
revised rate schedules have gone into 
effect. 


| 


Associations 
and Societies 


A complete Directory of Electrical 
Associations is printed in the first 
issue of each month. 
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Iowa Section, N. E. L. A.—The next 
annual meeting of this section will be 
held at Okoboji during the third week 
of June. 


Chicago Section, A. I. and S. E. E.— 
“Ore and Coal Handling Equipment” 
was to be discussed by C. S. William- 
son, manager of the Western office of 
the Mead-Morrison Manufacturing 
Company, before this section of the 
Iron and Steel association on Nov. 19. 

Electrical League of Canton.—Elec- 
trical men of Canton, Ohio, have for- 
med the Electrical League of Canton 
along the same lines as the Electrical 
League of Cleveland. G. E. Nash is 
president, R. G. Vincent vice-president 
and F. A. Grohsmeyer secretary and 
treasurer. 


Philadelphia Section, A. I. and S. E. 
E.—This section of the Iron and Steel 
association will meet on Saturday, Dec. 
4, when H. C. Boynton and W. Voigt- 
lander of the John A. Roebling’s Sons 
Company, Trenton, N. J., are scheduled 
to discuss the care, use and inspection 
of flexible steel cables. 


O. E. L. A. Committee Meeting.—At 
the Warren meeting of the station 
operating committee of the Ohio Elec- 
tric Light Association, to be held on 
Dee. 8, the subjects listed for discus- 
sion are stokers, ‘coal handling and 
disposal of ash, and the function of a 
chemical laboratory in power plant 
operation. 

Pacific Coast Wireless Men to Con- 
vene.—The first Pacific Coast radio 
convention and show will be held in 
San Francisco Nov. 25, 26 and 27. The 
army, the navy, the Department of 
Commerce, the Shipping Board, radio 
manufacturers, radio clubs and’ associa- 
tions and amateur radio operators will 
all be represented, and the San Fran- 
cisco Radio Club expects that new 
standards will be set, development out- 
lined and good will promoted. 





Coming Meetings of Electrical and 
Other Technical Societies 


Jovian Order—St Louis, Nov. 25 and 26 

American Physical Society — Cleveland, 
Nov. 27; annual meeting Chicago, Dec. 
28-Jan. 1. 

Indiana State Blectrical Contractors and 
Dealers’ Association—South Bend, Dec. 
1 and 2. 

A. L_E. E. (New York Section) and A. S 
M. E. (Metropolitan Section)—Joint 
meeting, New York, Dec. 3. 

Association of Iron and Steel Electrical 
Engineers—Philadelphia Section, Dec. 
4; Cleveland Section, Deg 13. 

Rivers and Harbors Congress—Washington, 
Dec. 8-10. - 


Illinois State Electric Association—Chicago. 
Dec. 9 (For program see issue of 
Nov. 6, page 942.) 
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Commission 
Rulings 


Important decisions of various state 
bodies involving or affecting elec- 
tric light and power utilities. 
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Revenue and Prohibition.—The [Illi- 
nois Public Utilities Commission re- 
cently turned a deaf ear to the plea 
that the revenue derived by an electric 
company from street lighting would be 
greatly decreased because of economies 
forced on municipal governing bodies 


by the loss of revenue from liquor 
licenses. 
Abandonment of Service Without 


Appeal to Commission Forbidden. 
Abondonment of electric service on the 
ground that operation involves a loss 
will not be permitted by the Public 
Utilities Commission of Illinois where 
it appears that no application for an 
increase in rates has been prosecuted 
before the commission. 





Going Value and Cost of Obtaining 
Businéss.—Utility property in success- 
ful cperation, the Missouri Public Ser- 
vice Commission asserts, possesses 
value over and above the “bare-bones” 
value of the physical property; none 


the less, costs of obtaining business 
when charged to operation may not 


be capitalized as going value. 


Ability of Municipal Consumer to 
Pay.—The city of Point Pleasant, W. 
Va., having opposed an application by 
the local water and light company for 
increased rates, on the ground that it 
was financially unable to meet any in- 
creases in its expenses because it was 
already enforcing the maximum tax 
levy allowed by law, the West Virginia 
Public Service Commission found that 
the city could not by this plea escape 
liability for its reasonable share in the 
necessary increase in rates. 


Abandoned Property as Stand-by 
Plant.—!n fixing electric rates for the 
Spring Valley Utilities Company the 
Public Utilities Commission of Illinois 
refused, in valuing property, to make 
an allowance for a plant out of repair, 
unoperated for two years and incapable 
of being put into commission without the 
work of several men for at least three 
hours being first expended on it. The 
full cost of generating stations aban- 
doned during construction and no longer 
the property of the utility cannot be 
allowed even though the consumers 
have reaped full benefit from the aban- 
donment of the properties in the rates 
charged for service. Property abandon- 
ment on account of the construction of 
other units of property in substitution 
for the originals, and property obtained 
on account of changes in methods of 
operation to insure greater operating 
economy, should be charged to depre- 
ciation and are not a proper addition 
to the capital account of the utility. 
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Income of 11.4 per Cent for Return 
and Depreciation Approved.—In per- 
mitting the Maryville Electric Light & 
Power Company to file a new schedule 
of rates for commercial lighting in 
eight towns served by it, the Missouri 
Public Service Commission gave its ap- 
proval to a return of approximately 
11.4 per cent for profit and depreci- 
ation, established a differential of 3% 
cent per kilowatt-hour as between con- 
sumers within the municipality where 
the energy in generated and those 
served by transmission lines, and found 
a prior valuation of $350 per kilowatt 
of demand and $800 per mile of trans- 
mission line too low for an electric 
department constructed and maintained 
in first-class condition. 


Cost of Service in Relation to Rates. 
—An increase in contract rates to a 
large individual consumer by an elec- 
tric utility distributing energy gen- 
erated at its own plant and purchased 
under contract from a supplying utility 
is not warranted, according to a de- 
cision of the Missouri Public Service 
Commission, where the net cost per 
kilowatt-hour of distributed energy has, 
owing to increased consumption, de- 
creased during the life of the contract, 
unless the contract rates were unfair at 
their inception and resulted in recoup- 
ing losses from other consumers. In 
prescribing electric rates for service to 
a large consumer of the Springfield Gas 
& Electric Company consideration was 
accorded to costs of generation, line 
and transmission losses, interest, depre- 
ciation and substation rental, resulting 
in a charge of 1.043 cent per kilowatt- 
hour, the consumer requiring 200,000 
kw.-hr. a month. Transmission losses 
of 7.2 per cent over lines 5 miles in 
length were held conservative, and 10 
per cent was allowed for depreciation 
and return. 


Entrance of Competing Company Into 
Occupied Field Refused.—The contro- 
versy between the Northern Adirondack 
Power Company, supplying a portion of 
the unincorporated village of Ausable 
Forks, N. Y., with electric light, and 
the J. & J. Rogers Company, a manu- 
facturing firm at that place, which has 
been before the New York Public Serv- 
ive Commission for the Second District, 
the courts and the Legislature for six 
years (see ELECTRICAL WoRLD, May 
22, page 1217), came up again for de- 
termination by the first-named body on 
a rehearing of the application of the 
Ausable Forks Electric Company for 
permission to build a plant at Jay and 
for approval of a municipal franchise 
owned by it and authority to sell stock. 
Pointing out again that there are 
already two lighting companies in this 
small community, the commission de- 
clared that there was no public neces- 
sity for a third company. If defective 
service was rendered it should be im- 
proved, but the rights of the existing 
company should not be forfeited or the 
value of securities issued by authority 
of the commission impaired. The appli- 
cation was therefore denied by the com- 
mission. 
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Recent Court 
Decisions 


Findings of higher courts in legal 
cases involving electric light, power 
and other public utility companies 
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Rate Procedure in New York State.— 
The Supreme Court of New York, in 
City of New York vs. Richmond Light 
& Railroad Company, has declared that 
if a determination of the Public Ser- 
vice Commission concerning the rates 
to be charged by a public utility is not 
satisfactory to the city, the city must 
apply to the commission for a rehear- 
ing, and if the determination of the 
commission is not satisfactory, it may 
be reviewed by the court in a certiorari 
proceeding. The city cannot, without 
following this procedure, come into a 
court of equity for correction and re- 
view of a determination of the com- 
mission if the commission had jurisdic- 
tion to make an order in the matter. 
(188 N. Y. S. 922).* 


Purchasers of Void Franchise May 
Discontinue Operation. — Purchasers 
from a municipality of a franchise to 
construct and operate an electric light- 
ing plant, which franchise was void in 
toto because’ it exceeded the constitu- 
tional time limit of twenty years, had 
the right, according to the decision of 
the Court of Appeals of Kentucky, in 
Hamilton vs. Bastin Brothers, to 
abandon it at any time and were not 
under obligation to operate their plant 
throughout the period stated in the 
franchise. The fact that the excess 
period named, nine months and seven 
days, was granted for the construction 
and not for the operation of the plant 
did not prevent the franchise from be- 
ing in violation of the state constitu- 
tion. (224 S. W. 430.) 


Defective Insulation as a Proximate 
Cause of Injury.—In Hollis vs Kansas 
City Light & Power Company damages 
were sought for the death of an oper- 
ator of a steam shovel who backed the 
shovel into an overhead wire, breaking 
the wire, and was afterward killed by 
grasping with both hands the broken 
conductor, which was not properly in- 
sulated. On account of improper in- 
structions to the jury in the lower 
court, which found for the plaintiff, the 
Kansas City Court of Appeals re- 
manded the case for retrial, but in 
doing so it declared that the question 
of contributory negligence was one for 
the jury and also that the proximate 
cause of the fatality was the employer’s 
original negligence in allowing defec- 
tive insulation of the wire, the break- 
ing of which by contact with a steam 
shovel was reasonably to be anticipated. 
(224 S. W. 158.) 





*The left-hand numbers refer to the 
volume and the right-hand numbers to the 
page of the National Reporter System. 
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Robert W. Hoy has been appointed 
sales manager of the Pennsylvania 
Power & Light Company, Allentown, 
Pa., which operates gas and electric 
properties in Pennsylvania at Allen- 
town, Bethlehem, Hazleton, Herwood, 
Shamokin, Danville, Williamsport and 
several smaller communities. Mr. 
Hoy was formerly associated with 
the Elmira (N. Y.) Water, Light & 
Railroad Company as commercial man- 
ager. Prior to 1915 he held the same 
position with the Harrisburg (Pa.) 
Light & Power Company. Mr. Hoy’s 
career in the utility field has been in- 
teresting and varied. His first experi- 
ence was as day and night operator 
with the telephone company. Later Mr. 
Hoy became associated with the Edi- 
son Electric Company, the Harrisburg 
central station, to whose lines at the 


R. W. HOY 


time ‘were connected three wired houses 
and one motor, the motor being used to 


run a newspaper press. His duties as 
wireman later included are trimming 
and he assisted in constructing the dis- 
tribution system. As soon as the cen- 
tral stations learned that they must 
merchandise their service Mr. Hoy 
was made commercial manager, and 
he has ever since been identified with 
that department of the electric utility 
property. 

Gordon Fox, formerly connected with 
the Fort Wayne works of the General 
Electric Company and later electrical 
engineer of the Mark plant of the Steel 
& Tube Company of America, has 
joined the engineering staff of Freyn, 
Brassert & Company, consulting engi- 
neers of Chicago, in the capacity of 
electrical engineer. Mr. Fox is chair- 
man of the Chicago Section of the As- 
sociation of Iron and Steel Electrical 
Engineers and is a member of the 
A. I. E. E. 


Capt. Edward C. Bebb, a Reclamation 
Service engineer, has been assigned to 
the Federal Power Commission to act 
as specialist in the examining of plans. 
R. W. Davenport of the United States 
Geological Survey has also been trans- 
ferred as a specialist in power reserve. 
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Men 
of the Industry 


Changes in Personnel 
and Position— 
Biographical Notes 
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F. J. Ginn has been added to the 
Washington staff of the National Com- 
mittee on Gas and Electric Service. He 
will be in charge of traffic matters. To 
accept this post Mr. Ginn resigned as 
chairman of the car allotment commis- 
sion of the Chesapeake & Ohio Rail- 
road. His experience in mine rating 
and car distribution will be valuable in 
his new position. 


Lewis Nixon, Public Service Commis- 
sioner for the First District of New 
York State simce May 3, 1919, has 
tendered his resignation to Governor 
Smith in order to devote his attention 
to his private business interests. Gov- 
ernor Smith has appointed Alfred M. 
Barrett, who has acted as deputy com- 
missioner since Mr. Nixon’s appoint- 
ment, to succeed the latter as Commis- 
sioner. Commissioner Barrett is a 
former banker who was connected with 
several of the principal financial in- 
stitutions of New York City and was 
at one time president of the Guardian 
Trust Company. 


Arthur Warren, well known for his 
successful publicity work in the elec- 
trical and mechanical fields—notably 
that done for George Westinghouse 
has just brought out through the Bos- 
ton publishing house of Little, Brown 
& Company a charming book of 
reminiscences, entitled “London Days.” 
It is based on his recollections and rec- 
ords of brilliant work done through 
many years as the correspondent of 
the Boston Herald in the British Metrop- 
clis in the “70-90” decades. Many 
great personalities are dealt with at 
close range, but by long odds the best 
chapter is that on Lord Kelvin, whom 
Mr. Warren knew intimately. It is a 
characterization or portraiture that will 
appeal to American readers as fine and 
true. 

Edy Velander, who was lately secre- 
tary of the electrical engineering re- 
search division at the Massachusetts 
Institute of Technology and instructor 
in electrical engineering at Harvard 
University, has recently accepted a 
proposal to undertake hydro-electric 
work for the Swedish government, with 
headquarters in Stockholm. Mr. Vel- 
ander has contributed important arti- 
cles to the ELECTRICAL WORLD and sev- 
eral technical and scientific societies. 
Born in Sweden, he was graduated as 
civilingenjor, electrical engineering de- 
partment of the Royal Institute of 
Technology, Stockholm, in 1916, and 
pursued graduate study under Profes- 
sor Pleijel. In 1917 he entered Harvard 
University as fellow of the American 
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Scandinavian Foundation with thesis 
work under Dr. Kennelly, receiving the 
degree A.M. in 1918. 
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James W. Bell, vice-president of the 


Wagner Electric Manufacturing Com- 
pany of St. Louis and one of the pioneer 
capitalists of the electrical industry, 
died at his home in St. Louis, Nov. 4, 
at the age of ninety-four. Mr. Bell 
was associated with the late Samuel 
M. Dodd in the old Missouri Electric 
Light Company and was a director and 
large stockholder of the Wagner Elec- 
tric Manufacturing Company. He was 
a member of the board of directors of 





J. W. BELL 





the Mercantile Trust Company up to 
his death and manager of the com- 


pany’s savings department until his 
ninetieth birthday. Mr. Bell was more 
interested in manufacturing than in 
any other branch of industry. To him 
is given credit for having introduced 
the first comprehensive cost system in 
the stove industry. 


Percy B. Taylor, a well-known con- 
sulting engineer in electrical and me- 
chanical work, died Oct.~21 at his 
residence in Newark, N. J. Born in 
Manchester, England, Mr. Taylor came 
to the United States at eight years of 
age. He entered the employ of Cyrus 
Currier & Sons, machinists, Newark, 
when a young man and was with this 
organization for a number of years. In 
1897 Mr. Taylor opened an office as a 
consulting electrical and mechanical en- 
gineer. He made a specialty of power- 
plant installations. For a number of 
years he was employed by the Board of 
Education as consulting expert in the 
installation of heating and ventilating 
equipment and electrical apparatus in 
the local public schools. Numerous 
factory buildings were constructed from 
his design and under his supervision,. 
his work embracing not only the elec- 
trical phase of installation but all fea- 
tures of the plant construction. 












Lamp Sales Expected to Reach 
230,000,000 This Year 


ROM estimates which have been made at this time it 
epvenes that total sales of large lamps, tungsten and 

carbon will amount to approximately 230,000,000 for the 
year 1920. Of this amount sales of carbons will account 
for about 15,000,000 lamps. This leaves 215,000,000 tung- 
sten vacuum and gas-filled lamps of the large size, which, 
compared to sales for the year 1919, shows an increase of 
38 per cent for the present year. Miniatures will probably 
total just over 100,000,000 lamps. 

Lamp manufacturers are working to capacity to fill the 
demand which is existent, and their stocks are in such a 
condition that they are able to make quite satisfactory 
shipments. Even under these conditions some jobbers re- 
port difficulty in obtaining sufficient stocks of the house- 
hold sizes of the tungsten vacuum type, while in other 
quarters there is difficulty in getting enough of the larg- 
est sizes of the gas-filled type, 750 watts and 1,000 watts. 

Demand is keeping up at a very high rate, although it 
has dropped a little from the curve on which it set out 
early in the year. It is not quite on the curve of three 
months ago. 





Porcelain Shortage Slightly Relieved 


LTHOUGH in general the market for porcelain still 
AX remains undersupplied the acute scarcity that has 

been existing for some months past has to a con- 
siderable extent been relieved. Manufacturers are at last 
beginning to catch up on back orders. Improved produc- 
tion conditions are largely responsible, though to some ex- 
tent demand has fallen off too. Less building construc- 
tion accounts for the latter, though on the whole the 
volume of business for knobs, tubes, cleats and wiring 
specialties employing porcelain holds up well. In the high- 
tension porcelain field the shortage is as acute as ever. 

Two months or so ago the supply of clay was greatly 
restricted by freight embargoes. This condition is now re- 
lieved. Labor troubles and shortages also seem past and 
fuel costs have receded somewhat. As a result, orders on 
file with porcelain manufacturers as-long as six and even 
eight months have now diminished to such an extent that 
wiring specialties can be obtained in from two to five 
weeks. 

During the period of scarcity many new factories were 
opened and these can supply porcelain tubes in about forty- 
five days and knobs and cleats in thirty days. The long- 
established factories are still handicapped by back orders, 
however, and cannot ship so quickly. Porcelain high-ten- 
sion insulators are in such great demand that production 
is barely able to keep pace with new orders. Hence de- 
liveries are still ranging around the six to eight-month 
period. No cancellations on any porcelain material are re- 
ported. Manufacturers’ stocks of porcelain are largely 
non-existent. Many jobbers, too, throughout the country 
report broken supplies in spite of better shipments. Of 
the rough material tubes are in the worst supply. 

In line with the anticipated increase in building con- 
struction in 1921, it is expected that there will be a larger 
demand than ever before in the history of the business next 
spring. Little hope of lower prices is held out for the im- 
No change in quotations has been made 


mediate future. 
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Of the 


since an upward revision about three months ago. 
principal factors involved in the manufacture of porcelain 
—namely, raw material, labor, fuel and freight charges— 
it is pointed out that a slight reduction in fuel costs has 
been the only break thus far that would tend to lower 
quotations. 


Heavy Production of Heaters for 
1920 Season 


N ANALYSIS of the prospects for heater sales dur- 
Aw the season of 1920-21 reveals opposing factors. 

On the one hand, there is a very evident shortage of 
coal which should help demand. From sections of the coun- 
try where natural gas is used as fuel reports are received 
of a scarcity of that too. Furthermore, a great deal of 
publicity and intensive selling work has been carried on 
in pushing heater sales since last winter’s buying. At 
that time central-station lines in some parts of the coun- 
try, notably the West, were greatly overloaded and the 
use of additional appliances was discouraged rather than 
encouraged. This condition has now largely been remedied 
by making the needed power expansions. From the fore- 
going considerations it would seem that heater sales should 
be good. 

On the other hand, mild weather conditions this fall have 
thus far not been conducive to a large demand. Money 
is increasingly tight with jobbers and retailers, who, as a 
result, have ordered more conservatively than they other- 
wise might have done. This conservatism has in turn been 
passed on to the ultimate consumer, who is further induced 
to spend cautiously by price uncertainties in many lines. 
These are the factors to which attention is called by 
several of the largest manufacturers in this line. 

Regarding the actual conditions of supply and demand 
developed thus far this season there is considerable vari- 
ance. A reliable estimate of the total production of socket 
heaters for 1920 is placed at between 415,000 and 450,000, 
compared with a production of about 275,000 in 1919. A\l- 
though a large producer whose estimated output for this 
year has numbered about 85,000 reports that never before 
have there been such large surplus stocks available at dis- 
tributing points at this time of year several other impor- 
tant manufacturers report a low level of surplus stocks 
and in some cases back orders which are just now being 
overcome. Deliveries of new orders in these instances can 
not be made until the first of the year. 

Manufacturers do not all agree as to the extent to which 
jobbers have bought heaters. The majority, though, state 
that orders and repeat orders have been heavy. Reports 
throughout the country at this writing indicate an encour- 
aging sales volume to consumers. Demand last winter 
was excellent so that in general very small stocks were 
carried over last spring. This would seem to substan- 
tiate the hopes of producers for large repeat orders in the 
cases of jobbers who have ordered conservatively. 

Production has been proceeding smoothly, with a good 
and more efficient supply of labor available. Raw-mate- 
rial shortages have been largely overcome, and though 
some complaint is still heard of such items as porcelain, 
steel, lamp cord and switches it is in less degree. Prices 
seem to be placed for the remainder of the year at least, 
and no change is contemplated so far as can be learned. 
Virtually no cancellations have been made on _ heaters, 
though a few requests for extensions have been made. 
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Promising Market for Lighting Fixtures 
in Cuba 


UBA is an important field for the sale of electric 

fixtures, according to the foreign trade bureau of the 

Guaranty Trust Company of New York. The use 
of electricity on the island is increasing, and the trade 
there up to the present has been comparatively undeveloped. 
The largest cities, including Havana, Cienfuegos, Santiago 
and Matanzas, are the best fields for the development of 
electrical trade. The trade in Havana has been most highly 
developed and this city is virtually the only one where 
both electrical fixtures and combination gas and electric 
fixtures are in demand. The other localities have no gas 
plants and therefore use fixtures designed only for elec- 
tricity. The various sugar estates have their own electric 
power plants which furnish electricity for the sugar mills 
and also for the homes in their vicinities. 

In the smaller cities the fixtures used in the illumination 
of houses and stores commonly consist of drop lights with 
reflectors. The fixtures should be suitable for high ceil- 
ings and for store use especially, and should be capable 
of lighting large spaces. In the larger localities some kind 
of chandelier is generally used. The most popular is that 
covered with glass or crystal. The two-arm or four-arm 
pendant is in common use, with the arms and ceiling rod 
covered with glass and often different sorts of glass 
ornaments. 

The designs vary widely according to the purchasing 
power and taste of the buyers. Most are made of crystal 
or crystal and bronze. Ornate types are in great favor. 
American designs are said to be suitable to Cuban trade 
tut must meet competition in price from the Spanish deal- 
ers. Supply houses in Havana are pushing the sale of 
American domes, indirect and semi-indirect fixtures, and 
table lamps. There are almost no manufacturers of elec- 
trical goods in Cuba, and only a few minor concerns there 
make chandeliers and drop lights. Fixtures for store use 
are very crude in most places, and the buildings are old- 
fashioned. Merchants on the whole have been conservative 
about the introduction of modern fixtures. The newer 
stores, however, are using well-designed fixtures. Show- 
window lighting has been slow to develop. 

Street-lighting fixtures should find valuable markets in 
Cuba, as many cities there are installing electric street- 
lighting systems for the first time. Other cities are bring- 
ing their antiquated systems up to date. Havana should 
be an especially fertile field, for this municipality is pro- 
viding electric lights on all streets. Five-hundred-watt 
gas-filled incandescent lamps have been substituted for the 
arc lamps previously used in some streets. 

Sign lighting is scarcely known in Cuba outside of Havana 
and Santiago, but such of this equipment as is used is im- 
ported from the United States. The market is compara- 
tively small, therefore, but fairly constant and should af- 
ford reasonable development. 


Commerce Bureau Needs Funds to Carry 


On Improvements 


HE electrical industries, along with practically all 
others, are relying more and more upon the statistics 
of imports and exports which are compiled by the 
Bureau of Foreign and Domestic Commerce. There is ur- 
gent need for a new classification of these figures, as well 
as for the consolidation of the statistics of the Bureau of 
Customs and those of the Bureau of Foreign and Domestic 
Commerce. A plan to put these reforms in effect has been 
agreed upon by all concerned, but unless Congress can be 
induced to provide the necessary funds before Jan. 1 it will 
be necessary for the improvement to be delayed for another 
year. 

The new import classification shows 984 separate monthly 
classes of commodities against 700 classes in the present 
schedule, an increase of 40 per cent. The export classifi- 
cation has been extended from 700 in the present to 1,234 
classes in the new schedule, an inerease of 76 per cent. 
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It had been planned to put the new schedules into effeet 
on Jan. 1, 1921, but the tremendous growth of imports and 
exports since the close of the war has increased the current 
work of the statistical division of the bureau to such an 
extent that it will be impossible to handle the increased 
work which would be caused by the extended classification 
unless additional funds for statistical work are provided by 
Congress. 


Apparatus Held in Middle West for 
Rising Market 


AMBLING on a rising market in transformers, motors 
(5 other similar electrical equipment seems almost 

an absurdity, but the business slump of the last few 
weeks has revealed unsuspected stocks in the Middle West 
of both distribution transformers and motors that had been 
stored away and purposely forgotten in the expectation that 
the shortage prevailing earlier in the year would become 
more acute and higher prices for quick delivery would pre- 
vail. While these stocks have been found in a number of 
cases, so far there have not been enough of them revealed to 
exert a noticeable influence on the market, though some 
representatives of the industry have been led to wonder 
whether there may not be more than has hitherto been 
believed. possible 


The Metal Market Situation 
Foie tie coop a slightly firmer tone which developed 





in the copper market the past two weeks under the 

influence of a spasmodic increase in buying, the pendu- 
lum has now swung the other way. The depressed tone is 
reflected not only in a further slump in copper but in lower 
positions on most of the other non-ferrous metals as well. 
The drop in standard spot copper at London of £4 10s. to 
£85 15s., which is the lowest figure reached since the middle 
of June, probably had its effect on the domestic market. 
Copper for prompt delivery is generally held by producers 
at from 14.75 cents to 15 cents. Actual sales are reported 
at 14.50 cents delivered, however, the lowest level reached 
since 1915. Some producers still refuse to shade 15 cents 
even while admitting the absence of inquiries. For de- 
livery over the first quarter of next year 15 cents is quoted, 
though some producers still ask an advance over that fig- 
ure. The outside market is dull, with prices on a level 
with those of operators. As dealers do not hold large 
tonnages at present most inquiries are made direct to 
producers. One of the large interests has announced a 
15 per cent decrease in wages and the laying off of a large 
number of employees in line with the reduction of output 
that is being carried out. Similar action from other oper- 
ators is expected. 

A weaker market has developed on tin, lead, zine and 
antimony, resulting in lower quotations on all these metals 
this week. The tendency to resist the downward trend of 
prices which developed in the scrap metals market re- 
cently proves to have been but temporary as all quotations 
there show a further decline. 


NEW YORK METAL MARKET PRICES 


—November &~ —November |5— 
Copper £ s d £ a. 
London, standard spot ine Siac tate 90 Ce 8 5 0 
Cents per Pound Cents per Pound 
Prime Lake.... Nominal 15.50 Nominal 15.00 
Electrolytic. i eee ee 15.00 14.75-15.00 
CS rs i 5 haces wee eemeae 14.50 14.25 
oo cadet oe cect cee tewees 17.50-18.00 17.00-17. 50 
a ns os.n a ancora takean 7.25 7.00 
NTI... , 2 45 cx a6-64 dees mada 6.25 6.00 
TO rrr re ee 43.00 43.00 
Sheet zinc, f.o.b. smelter................ 11.50 11.50 
MLM os occ oh os led wed 7.40 6.85 
Dicerales 4 37.624 36.00 
Aluminum, 98 to 99 percent 32.90 32.90 


/ 


Cents per Pound Cents per Pound 
Heavy copperand wife.............0+.. 12.00-13.00 12.00-12.50 
DIDS 65.5 s'u'0.< Cocccoemnges aeeses 6.50— 7.00 6.00— 6.50 
Brass, light sent wereeeeoes eee . 5.00- 5.50 4.0- eS 
Lead, heavy... .........cscsecsee eevee 5.25- 5.50 5.00— 5.25 
Zinc, old scrap.... os cakes 4.00- 4.50 3.75— 4.00 
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XCEPT in the metropolitan district m New York, 
E where a slight betterment in buying has been reported 

by the jobbing trades, the dullness of the past few 
weeks is continuing in the general supply lines in most 
sections of the country. For the lines of goods generally 
expected to move for the Christmas trade, however, there 
is quite a bit of activity reported by all hands. 

Of course stocks of the supply lines are being built up 
in a rather complete way, and jobbers will be in good shape 
when the spring demand for building opens up, a condi- 
tion to which the trade is looking with much anticipation. 

Throughout the country labor conditions are becoming 
much easier. The Pennsylvania Railroad and the New York 
Central Railroad have issued orders to lay off large blocks 
of shop and repair men, and two manufacturers in the elec- 
trical field are reported to have reduced the working hours 
in their plants. The special result to the electrical trade 
is expected to be a larger output per man with consequent 
lowering of unit cost of manufacture. 

Credit conditions have suffered little change in the past 
week, and no improvement in general is seen. 


NEW YORK 


A slightly more optimistic tone is evident in the trade. 
The first break in the direction of improved sales is re- 
ported, though whether this is merely a flash in the pan it 
is too early to say. Many jobbers are moving their goods 
by dint of greater efforts toward increasing the number of 
orders to make up for their smaller size. Electrical con- 
tractors at this season are apparently not very busy, though 
a good volume of rewiring work is reported from some 
adjacent sections. 

Collections have not improved materially, a great deal 
of complaint being heard both from jobbers and manufac- 
turers of the length of time required for customers to pay 
bills. 

Price cuts, so far as can be learned, are no longer being 
made in any appreciable degree. Many jobbers state that 
they prefer to sit tight on present supplies rather than 
attempt to liquidate stocks at cost or at a loss. It seems 
an open question in the trade which policy is more advisable. 
Seasonable goods such as lamps, heaters and Christmas 
specialties are moving well, but jobbing houses are about 
evenly divided as to whether the holiday trade this year 
will measure up to the standard of other seasons. 


Fuses.—A plentiful supply with jobbers is moving fairly 
well. Non-renewable, N.E.C. standard, 250-volt, 3-amp. 
to 30-amp. fuses are quoted from 124 to 14 cents each net 
in standard packages, and the plug type from about 5 cents 
to 54 cents. 


Lead-Covered Wire.—Stocks are large, but demand is 
light. No. 14 duplex is worth $60 to $66 per 1,000 ft. net 
in 5,000 ft. lots. 


Wall Cabinet Boxes.—Several jobbers report good sales, 
but others are finding demand light. Stocks are spotty 
and raw material difficulties are affecting production. 


Flexible Armored Conductor.—Little market exists in the 
metropolitan district, but in adjacent territory demand is 
good, owing to house-wiring work, and some jobbers are 
temporarily cleaned out. No. 14 two-wire ranges in price 
from $85 to $94 per 1,000 ft. in double-strip, in quantities 
of 1,000 ft. and over. 


Lamps.—Stocks are moving well, especially since the exit 
of daylight saving. Reports on shipments and the condi- 
tion of stocks vary from poor to good. Some complaint is 
heard of supplies of 40-watt and 25-watt type B and also 
100-watt type B and C lamps. 
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Heating Appliances.—Supplies with many jobbers aré}not 
moving satisfactorily, but others report good sales. Hollow- 
ware is generally scarce, shipments being on an allotment 
basis. Hope is expressed of better demand soon. 


Flush Switches.—Stocks are large, but demand is only 
fair, in some cases an oversupply being reported. Some 
cancellations have resulted. Manufacturers are still hamp- 
ered by the item of porcelain. 


Non-Metallic Flexible Conduit.—Sales outside of the city 
are good, a shortage of both large and small sizes being 
reported by different jobbers. The metropolitan market is 
weak, however, as low as $30 and $31 per 1,000 ft. being 
quoted on the #-in. and }-in. sizes respectively. Elsewhere 
as high as $40 for s2-in. and $45 for j-in. per 1,000 ft. is 
asked. 


CHICAGO 


Trade in electrical lines seems to be above the average 
that is being maintained in other lines. No electrical jobber, 
dealer or manufacturer is very busy, but all have sufficient 
business to warrant their going ahead with production or 
stock purchases. There is some inclination to cut prices 
in those lines which happen to be well stocked, but in gen- 
eral prices are well maintained. Business as a whole in 
the Middle West, while very quiet, is not alarming. The 
construction industry continues at a low ebb, and strenuous 
efforts are being made by all concerned to stimulate it. 

Waiting for this stabilization is what is occurring now. 
The process should be less painful to the electrical industry 
than to many others, for electrical goods are priced more 
reasonably, in relation to their cost, than are most other 
lines in the building field. Labor took a long step in the 
right direction last week. The building trades have agreed 
with the associated contractors that for a period of eighteen 
months there shall be no strikes; neither side shall make 
any effort to alter existing wages or working conditions, 
and all jurisdictional disputes shall be settled by an arbitra- 
tion committee without the men being called off the job. 
Labor cost on erection jobs is reported as being materially 
lowered through increased efficiency, and this development 
is felt in manufacturing and other lines as well. 

Collections continue difficult. Strenuous efforts are re- 
quired to keep them up to the mark. This is not only true 
of jobbers and dealers in the electrical trade, but inquiry 
finds the same condition existing in all lines, installment 
furniture houses particularly saying that they collect just 
what they go after and no more. Sales of electrical goods 
seem to respond to increased effort. 


Wire.—Lowered demand has permitted the building up 
of stocks to a point where any reasonable demand can be 
met with immediate shipment. Prices are unchanged, but 
some reports are heard of shading in certain items. 


Motors.—F ractional sizes are easily obtained and some 
overstocks are reported. Stocks on large sizes are improv- 
ing. Many resale lots are being put on the market, these 
being motors that small dealers were holding for higher 
prices. Little disposition is shown by the large jobbers to 
take these goods off the hands of the holders at any price. 


Percolators, Etc.—Cessation of buying by the general pub- 
lic has extended to percolators, toasters, flatirons and va- 
rious other items of that class. Most retailers have fair 
stocks and orders on jobbers and manufacturers are light. 
Pressure of Christmas demand is beginning to be felt and 
good business is expected from now on. 

Heaters.—A week of real winter has stimulated retail 
demand, and the expectations of the trade for good busi- 
ness are apparently being met. Large stocks are the rule 
with both jobbers and dealers, and prices in Chicago are 
firm in spite of cuts reported from other cities. 


Washing Machines.—Manufacturers have decided on a 
policy of intensive selling as apparently public consumption 
needs such stimulation. Sales are better than they were 
this time last month. The manufacturers believe that wash- 
ing machines are not a fair-weather need, but that they 
may be sold in slack times as well as in boom times. Strong 


‘selling campaigns backed by widespread advertising are 


going to be used to prove the truth of the opinion. 
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BOSTON 

Jobbers are largely occupied in filling back orders, and 
the volume of these makes the gross business booked of 
excellent proportions. Little new business is coming in, 
but a turn for the better is observee in the buying of 
appliances for the Christmas trade by dealers. Collections 
are slow. Stocks are filling up in wiring material lines, but 
are spotty in regard to many other products. Deliveries 
are coming through reasonably well, with the exception of 
motors and rigid conduit. Prices are showing little change 
either way this week. The severe fluctuations common to 
some industries do not seem likely to disturb the electrical 
trade to anything like so great an extent. A waiting policy 
in regard to purchases by jobbers is still being pursued. 
Labor conditions continue to improve in electrical manu- 
facturing plants. Many New England industrial plants are 
running on part time or are temporarily closed, but a 
general belief prevails that as soon as existing retail stocks 
are cleaned out conditions will greatly improve. 

Flexible Armored Conductor.—Stocks are ample and 5,000- 
ft. lots are selling for $85 per 1,000 ft. Demand is rather 
light. 


Motors.—Odd sizes are coming into stock, and the manu- 
facturing plants are pushing hard on back orders. A lead- 
ing jobber reports few cancellations except in the case of 
one or two central stations that have stopped buying mo- 
tors for stock purposes. Prices are firm and there is still 
a good demand for second-hand motors. 

Rigid Conduit.—Certain sizes are reported scarce, and 
local stocks are most uneven. One of the largest houses 
has had no j-in. pipe for several weeks. Representative 
prices are: l-in. black 18.95 cents per foot, and 1-in. gal- 
vanized 20 cents per foot. 

Wire.—Rubber-covered wire No. 14 is easy at $9.50 per 
1,000 ft. in 5,000-ft. lots. Plenty of this material can now 
be had. Bare copper wire is in light demand at 20 cents 
base, and weatherproof is in good supply at 23 cents. 

Washing Machines.—The market appears to be over- 
stocked, or nearly so. Prices are still steady, and the de- 
mand is a bit sluggish. 

Radiant Heaters.—Last week’s cold snap moved these 
radiators well. No complaint is heard as to stocks being 
depleted, and for the present no signs of a shortage are 
apparent. Retailers are pushing these devices very suc- 
cessfully. 

Fleor Lamps.—Considerable price cutting is evident with 
the object of moving old stocks. 

Non-Metallic Flexible Conduit.—The market is quiet and 
prices hold steady. For s%z-in. $33 per 1,000 ft. is charged 
in 5,000-ft. lots, and for 4-in. $36.50. Ample stocks are 
understood to exist. 

Appliances.—Improved deliveries and a quickening de- 
mand from retailers looking forward to a good holiday trade 
are beginning to be felt. It is believed that an excellent 
Christmas business will be done regardless of the present 
uneasy price situation. 

Lamps.—Manufacturers are catching up well with deliv- 
eries, and leading jobbers report good stocks on hand as 
regards immediate needs. 


ATLANTA 

Sluggishness in nearly all lines continues, little or no 
change in underlying conditions being reported this week. 
Government reports on cotton ginning show the Southeast 
still far behind the figures of preceding seasons in amount 
of cotton ginned, Louisiana only showing an increase over 
1919. Southern banking interests met in New Orleans Nov. 
7 and formed the Federal Foreign Finance Corporation, 
a banking institution organized for the purpose of assist- 
ing producers in placing their products abroad, especial in- 
terest to be devoted to cotton, sugar, rice and lumber. 
Capitalized at $6,000,000, it is expected to have a financing 
power of approximately $60,000,000, which will go far to- 
ward stabilizing the market not only in the above lines 
but also in all other business lines as well. 
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Jobbers report receipt of orders as having fallen off con- 
siderably, dealer buying being of the hand-to-mouth variety, 
all lines making every effort to reduce inventories. There 
continues to be a shortage in some lines, however, such 
as outlet boxes, connectors and panelboards, while an over- 
supply of loom, irons and black pipe is generally reported. 

Retailers seem to feel that their trade will begin to show 
improvement as the holiday season approaches and are mak- 
ing preparations accordingly. 

Motors.—Spotty stocks and long deliveries up to thirty 
weeks are the rule with slip-ring motors, but stocks and 
shipments of the squirrel-cage types have shown marked 
improvement in the last few weeks. Industrial plants are 
still placing respectable orders for three-phase apparatus, 
while most of the single-phase orders are being received 
through the small amount of central-station trade. Good 
stocks of the latter type apparatus are available. 


Printing-Press Apparatus.—<Activity continues, the de- 
mand being such as to prevent the accumulation of any 
stocks. Slip-ring equipment is quoted at thirty weeks with 
squirrel-cage type at six to eight weeks. 

Rigid Conduit.—Several jobbers report overstocks on black 
pipe, and a number report fair stocks of galvanized for 
the first time in several months. Demand continues fair 
with prices steady. 

Flexible Metallic Conduit.—The steady demand has pre- 
vented the accumulation of any stocks, shipments being 
quoted at eight to ten weeks. Prices, lots of coil to 1,000 
ft., 4-in., $12.22; ?-in., $15.86; 1-in., $28.96, per 100 ft. 

Exhaust Fans.—This specialty continues to move quite 
well, jobbers reporting the 24-in. to 36-in. sizes the most 
popular. Stocks are better than usual and shipments good. 

Hoists and Cranes.—Shipments are quoted at eight to ten 
weeks, despite a very lifeless demand. . 

Armored Conductor.—Heavy receipts have wiped out all 
back orders, while the demand has slowed up very con- 
siderably. A number of firms find themselves heavily 
stocked as a result. Prices, lots of 1,000 ft. to 2,500 ft., two- 
wire, No. 14, $12.05 per 100 ft. 


ST. LOUIS 


There has been little change in the continuing dull mar 
ket here. Jobbers are still moving their stocks, but more 
slowly, and supplies of various items are beginning to be- 
come too large. This applies particularly to those articles 
used in building. At present there are a number of large 
buildings being finished, but by the first of the year vir- 
tually all of these will have been completed with nothing 
new under way. As a result demand for supplies of this 
sort has dropped off sharply. There is a fairly good de- 
mand, however, for heating devices and small appliances, 
and jobbers expect to turn oVer their entire stock of these. 
The holiday trade also is shaping up better than some job- 
bers had expected. ‘ 

There are numerous indications that money is getting 
easier. One of the smaller public utilities of Missouri re- 
ports that it had no trouble getting a loan of $40,000 from 
a St. Louis bank for the purpose of a line extension where 
three months ago the same bank refused the application 
for a smaller amount for the same purpose. 

Curtailment in manufacturing circles has not spread dur- 
ing the past week. Plants which shut down several weeks 
ago are re-employing some of their men at smaller wages. 
A manufacturer of automotive electrical devices reports 40 
per cent normal production with conditions promising 
improvement. 


Wire.—In spite of the large stocks carried by jobbers 
no further price concessions have been made to buyers dur- 
ing the past week. Rubber-covered wire in the No. 14 
size sold as low as $9.75 per 1,000 ft. in lots of 5,000 ft., 
with some sales as low as $9.50. Demand is light. 


Transformers.—Within the last two months deliveries on 
power transformers have shortened from nine months to 
about four months. This has been caused by better de- 
liveries of materials and by a number of cancellations. 
Delivery on 50 kva. to 100-kva. transformers can be had 
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in three months. Immediate delivery can be made on 1-kva. 
to 10-kva. transformers. Orders have dropped off consid- 
erably, but inquiries are good. 


Rigid Conduit.—Practically all jobbers have good stocks 
of both the black iron and the galvanized conduit and are 
able to fill back orders which accumulated during the short- 
age. New business is reported fair, and prices are firm at 
$80 per 1,000 ft. of 4-in. black, in lots of 5,000 ft. or more. 


Lightning Arresters.—There is a good demand, and light- 
ning arresters of the distribution type are proving difficult 
to get. 

Lamp Cord.—Stocks are decidedly spotty and there is a 
fair demand. Prices have weakened considerably, a rep- 
resentative quotation on No. 18 twisted pair being $21 per 
1,000 ft. in lots of 5,000 ft. and more. 


Fuse Plugs.—There is a good stock in jobbers’ hands, but 
demand is lower than normal. Prices are firm, however, 
and range from $4.50 to $5 per 100 on the 30-amp. size. 


Heaters.—Stocks are still equal to the demand, which has 
been brisk during the past week on account of the colder 
weather. Some jobbers report that they will not be able 
to get further deliveries from manufacturers until the first 
of the year and there may be a slight temporary shortage. 

Motors.—The Emerson Electric Manufacturing Company 
has issued a new motor price book, No. 51, listing new dis- 
counts applying to bulletin list prices on all types of mo- 
tors and motor applications, 2-hp. and smaller, including 
exhaust-fan motors but not including ventilating-fan mo- 
tors. The new prices represent a reduction of 15 per cent 
from prices appearing in the firm’s motor price book No. 50, 
and are said to equalize prices of other makers. 


SAN FRANCISCO 


Heavy rains have already placed the seasonal rainfall 
well over normal, and they promise a wet winter. Building 
permits for October, 1920, are as follows: San Francisco, 
$1,890,530; Oakland, $520,717; Los Angeles, $6,431,661; 
San Diego, $390,117; Fresno, $333,470. For October, 1919, 
the figures were: San Francisco, $2,014,706; Oakland, $586,- 
096; Los Angeles, 4,125,696; San Diego, $170,030; Fresno, 
$377,287. It will be noted that southern California figures 
have increased and northern California figures have de- 
creased. 

Motors.—Dealers in second-hand motors reporting 
many sales in 10-hp. sizes and larger. 

Insulating Material—Many large bids, especially for the 
United States government, are reported. Excellent stocks 
are carried locally and good business from motor-repairing 
shops is being received. 


are 


Batteries.—The higher prices on single batteries are in- 
creasing the sales of multiple sets. The billboard campaigns 
are acquainting consumers with the multiple sets, and bet- 
ter sales to dealers are the rule. These multiple sets are 
now to be stocked as standard single batteries. 

Poles.—Through quieter labor conditions complete stocks 
are now to be found at the Northwestern yards, and as the 
car situation is also better, better Coast stocks may soon 
be expected. 

Tape.—Local stocks are good. The present price on com- 
mercial grade friction tape in 100-lb. lots averages 33 cents. 

Lamps.—Deliveries are good, and dealers’ stocks are well 
maintained in al] sizes. The demand seems to be regularly 
gravitating to larger units in the “C” style, 40-watt lamps 
still being the biggest sellers, but being gradually out- 
stripped by the 75-watt and 100-watt “Mazda C” lamps, of 
which the 100-watt lamp now seems to be the favorite. 


SEATTLE—PORTLAND 


Generally speaking, the electrical trade reports little or 
no improvement in conditions over that of the past month. 
It is true that Christmas merchandise is moving exception- 
ally well, but this increase does no more than offset the 
decrease in sales volume of other lines. 

Lumber mills in both Oregon and Washington are liqui- 
dating stocks by selling at less than cost. Portland manu- 
facturers report that business is continuing about the same 
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as for the past several weeks. A drop in bare wire of 
approximately 20 per cent recently occurred. Some lines 
of stocks are improving, but there is no immediate pros- 
pect of great improvement in apparatus such as motors, 
meters, transformers, etc. The credit situation is no better 
and collections are only fair. Portland contractors in some 
cases report that business is exceptionally good, while 
others are not finding it so active. Dealers in this section 
report that business is good, in some cases very materially 
ahead of a year ago. 

Spokane jobbers report that general conditions are tend- 
ing toward the dullness affecting other sections. Farmers 
are holding their wheat in anticipation of higher prices, 
and bankers are extending the farmers’ paper, one bank 
now having $7,000,000 worth on hand. Sales of supplies 
are for repairs only with few extensions. Stocks are gen- 
erally good in all lines with porcelain material and some 
lamps short. 


Plentiful stocks of heating appliances and hollow-ware 
are on hand. January orders on hollow-ware are now being 
filled and orders placed after January are being canceled. 
The current rate of billings is nearly equal to the average 
of the past twelve months, but new orders are not coming 
in as the buying public lacks interest at present prices. 
Collections are running over sixty days. 


Conduit.—Half-inch black is being sold at $101.70, and 
1-in. at $200 per 1,000 ft., both less 5 per cent for cash. 


Flexible Armored Conductor.—No. 14 brings $126, with 
large stocks and slow market. 


Farm-Lighting Plants.—Jobbers are not selling over one- 
fourth of expected demand. The present cost of plant in- 
stalled is about $1,000. 


Wire.—A further decrease in price is noted. From $13.10 
per 1,000 ft. in coil lots for No. 14, rubber-covered, the 
price has fallen to $10.85. Other prices have changed in 
proportion. Stocks are good, with demand ranging from 
fair to medium. . 

Heating Devices.—Difficulty is found in accumulating 
stocks for Christmas trade, which to a certain degree has 
already started. Stocks except irons are low and shipments 
are coming through unsatisfactorily. 


SALT LAKE CITY—DENVER 


The credit situation is bad, vexatious alike to jobbers and 
dealers. Sixty-day business is a pretty fair average. When 
concerns using credit get through liquidating with the banks 
they have not much left for their other creditors. As con- 
ditions develop in the Intermountain States it is found more 
and more that the lack of a market for wool is affecting 
all lines of commercial activity. It was hoped that the first 
payment to farmers for “bests” would stimulate better 
business, but the relief from this source has proved some- 
what disappointing. Even those who have available money 
are holding it pending the outcome of the general decline 
in prices. Crops throughout the jobbing territory are good. 
Sluggish transportation is an obstacle to marketing. In 
some sections farmers are holding their wheat in the stacks 
till spring because high-priced labor makes threshing at 
present prohibitive. 

Speculation is rife as to how the downward trend in the 
general market is going to affect the electrical trade. Many 
jobbers believe that a readjustment in the price schedule 
will have to come before long. Others think that there 
will be no material change before late spring at the earliest. 
Frequent turn-overs in stock are the rule, and it is being 
vigilantly followed. Dealers are wary about loading up 
with merchandise that is in any way doubtful and they 
are showing little tendency to stock specially for the holi- 
day trade. 


Christmas-Tree Outfits——There is little response to the 
general appeal of jobbers to lay in a supply. Dealers are 
playing safe even on highly seasonable lines. 

Motors.—The 10 per cent increase announced 
months ago on motors has been ordered canceled. 

Washers.—Electric washers are moving satisfactorily: 
considering the average-demand for the past six months; 
stocks are abundant. 


several! 
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Oil-Engine-Driven Generator 
Sets 
Generating units driven by heavy-oil 
engines are being made by the Dodge 
Sales & Engineering Company, Mis- 
hawaka, Ind. The units, which are 





RUNS ON HEAVY OIL 


direct-connected or belted, and in all 
standard voltages, use Dodge heavy- 
oil engines and generators made by 
the Engberg Electrical & Mechanical 
Works, St. Joseph, Mich. The sizes 
manufactured at present range from 
123 hp. to 75 hp. 





Material for Mending Heating 
Elements 
A substance for repairing burned-out 
heating elements of electric ranges, 
flat irons, etc., is offered to the trade 
by the Carricite Company, 5436 Ferdi- 
nand Street, Chicago. 


Rheostat for Charging Batteries 
from 32-Volt Line 

A 6-in. rheostat for charging small 

batteries from 32-volt farm-lighting 

plants has just been developed by the 





FOR CHARGING AUTOMOBILE BATTERIES 
FROM FARM-LIGHTING PLANTS 


Cutler-Hammer Manv.facturing Com- 
pany, Milwaukee, Wis. The rheostat 
is connected in series with the battery 





NEW APPARATUS & APPLIANCES 


A Record of Latest Developments 
and Improvements in Manufacturers’ Products 
Used in the Electrical Field 
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to be charged. The operating handle 
may be set for three, six, nine or twelve 
cells. No ammeter is required to meas- 
ure the charging current. The device 
is small and compact and readily 
mounted on any flat surface. 


Standing Iron for Delicate 


Fabrics 
An electric iron that stands on a 
fixed base while the clothes are passed 
over it, and which is designed especially 
for delicate fabrics, has just been de- 
veloped by the Waage Electric Com- 


‘pany, 6 Reade Street, New York City. 


The ironing head, supported on a rod 
11 in. high, is of polished nickel and 
oval-shaped, measuring 6 in. x 3 in. A 
plug regulates the heat to four differ- 
ent degrees. The voltage is 110; watt- 
ages, 575, 350, 225, 150. 





Asbestos-Covered Magnet Wire 


An asbestos-insulated magnet wire 
which will be known as Salamander W. 
E. finish magnet wire has been an- 
nounced by the Independent Lamp & 
Wire Company, 1737 Broadway, New 
York City. This wire, intended for 
armature coils, is said to have high 
dielectric qualities and to be proof 
against moisture, fire, acid and oil. The 
coating of asbestos is treated with com- 
pound in such a fashion that it re- 
sembles rawhide. It is claimed that 
the wire is practically immune to ham- 
mer blows and that the conductor can 
be deformed without damaging the in- 
sulation. 


Machine for Winding Lamp 
Filaments 

A machine for automatically winding 
or concentrating coils used in nitrogen, 
gas-filled and miniature lamps has been 
designed by Charles Eisler, 159 Clifton 
Avenue, Newark, N. J. This machine 
is designed to wind 15-watt to 1,000- 
watt coils of 25 to 900 turns per inch 
with a core from 0.003 in. to 0.035 in. 
The speed is from 500 to 3,000 r.p.m., 
depending on the size of wire. The 
wire can be heated electrically to a 
cherry red while being wound. It is 
possible to coil about 5,000 ft. of wire 
in one length, the amount varying with 
the size of wire. 


New Line of Tapes 
The General Electric Company, 
Schenectady, N. Y., will soon place on 
the market a complete line of tapes, 
including black or yellow varnished or 
oiled cloth, white cotton, asbestos, fric- 
tion tape and splicing gum. 
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Snap-Switch Handle that Cannot 
Be Unscrewed 


A handle for snap switches which is 
prevented from unscrewing by .+means 
of a ratchet built in it has been de- 
veloped by the Bryant Electric Com- 
pany, Bridgeport, Conn. The handle 
may be substituted for the ordinary 
handle. The ratchet escapement comes 
into play when the handle is turned 
in the reverse direction so that it car- 
not be loosened or removed. By using 
a small screwdriver on a screw which 
is well recessed in the center of the 
handle the ratchet is released. These 
handles may be used to prevent the 
removal of “dead-front” insulated 





covers of safety panel switches. This 
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RATCHET PREVENTS THESE HANDLES 
BEING UNSCREWED 


improved feature can be had in small 
round fluted handles and large and 
small flat handles in both porcelain 
and durable composition. 


Clapper-Type Controller for Mills, 
Cranes and Hoists 


The Allen-Bradley Company, Mil- 
waukee, Wis., has developed a new 
line of mill, crane and hoist controllers 
to supplant its type Q, R and S con- 
trollers. The new controller is made 
in sizes ranging from 1 hp. to 150 hp. 
All switching and contact making is 
done with clapper contactors of cop- 
per-to-copper, rolling type. A graph- 
ite compression resistor is used instead 
of grids or wire-wound resistors and 





CONTROLLER WITH CLAPPER SWITCHES 
AND COMPRESSION RESISTORS 


step contacts. All speed control is ob- 
tained by pressure upon the resistor 
column applied by one control lever. 
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THE ROBBINS & MYERS COMPANY, 
Springfield, Ohio, will start work imme- 
diately to remodel the foundry just vacated 
by James Leffel & Company. 


AMERICAN DI-ELECTRICS, 
York City, manufacturer 
the field of electrical 
that James C. Barr, 
ton, Mass., has been 
representative for the New England States, 
handling the company’s line of insulating 
varnishes and compounds. 


H. D. RANDALL, 
the Salt Lake City 
Electric Company, on 
ager of the Denver district office with 
headquarters in Denver, Col. Robert Mil- 
ler becomes manager of the Salt Lake City 
branch. Mr. Randall continues as president 
of the Capital Electric Company in Salt 
Lake City. 


FAIRBANKS, MORSE & COMPANY, 
Chicago, have purchased the entire busi- 
ness, consisting of all stock on hand, good 
will and liabilities, of the Luster Machine 
Shop & Railway Equipment Company, 917 
Arch Street, Philadelphia. The Fairbanks- 
Morse company has opened a new branch 
at this address under the management of 
D. W. Dunn and will sell its complete line 
of engines, motors, pumps, ete. The en- 
tire personnel of the Luster Machinery 
Company has been retained. E. J. Luster, 
former president ,will be manager of the 
machine tool division of the Fairbanks- 
Morse Philadelphia branch. 


THE WESTINGHOUSE UNION BAT- 
TERY COMPANY, Swissvale, Pa., has ap- 
pointed the Battery Service Company of 
New England, 711 Beacon Street, Boston, 
its distributer for New England. Charles 
A. Jackson is treasurer and general man- 
ager. 


THE TECHNICAL PRODUCTS COM- 
PANY, 501 Fifth Avenue, New York City, 
announceag that the November issue of the 
Technical Products Economist will list 


LTD, New 
and engineer in 
insulation, announces 
84 State Street, Bos- 
appointed railway 


manager of 
branch of the General 
Oct. 1 became man- 


formerly 


many items of new and used machinery, 
embracing refrigeration, power, pulp and 
paper, tank and chemical apparatus. 


THE WESTINGHOUSE ELECTRIC & 
MANUFACTURING COMPANY announces 


its sales billed during the six months’ 
period from April 1 to Sept. 30, 1920, as 
$78,771,675. ‘The sales billed during the 


previous fiscal year, ended March 31, 1920, 
totaled $136,052,092, so that the current 
year’s business is in excess of that of 
last year. Earnings for the six-month 
period and the twelve-month period given 
above show gross income to be $8,164,875 
and $16,801,164 respectively ; interest 
charges, $751,852 and $1,594,823; net in- 
come available for dividends, etc., $7,413,- 
623 and $15,206,341. Current assets on 
Sept. 30, 1920, were $128,630,880, which 
compare with $101,896.951 for March 31, 
1920, while current liabilities for the same 
dates were approximately $31,000,000. 


INDIANA ELECTRICAL MANUFAC- 
TURERS WANT OUTLET TO SEA.— 
Electrical men of Indiana are very much 
interested in the possibility of ports on the 
Great Lakes virtually becoming seaports 
through the proposed Great Lakes-Tide- 
water route for oceangoing vessels. The 
manufacturers particularly desire to see 
the route put through. During the last 
three years the manufacturers of Indiana, 
who do a large export business have been 
handicapped by the general transportation 
shortage and by high prices obtaining at 
the seaport cities Last winter thousands 
of dollars’ worth of shipments were tied up 
because of weather conditions at both New 
York and Boston. One electrical exporter 
in Indianapolis states that it costs him 
more to get his goods transferred from 
the warehouse in New York to the dock 
than to ship the goods from Indianapolis to 
New York 

THE REMY BPLECTRIC COMPANY'S 
Plant at Anderson, Ind., which has been 
closed for two weeks, will reopen some of 
its departments soon. It is said that all 
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MANUFACTURERS’ ACTIVITIES 


Record of Changes Affecting Sales and Distribution 
Together with Trade Personals and Notes on Foreign Trade, 
Jobbers’ News and New Trade Literature 
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employees who were laid off will not be 
called back to work until there is an im- 
provement in business in the automobile 


line. 


THE F. V. . SMITH BATTERY COM- 
PANY, Atlanta, Ga., recently organized 
with a Capital stock of $300,000, is plan- 
ning to erect a plant for the manufacture 
of electric batteries, and also to establish 
a chain of general service stations. 


THE MOLOCH COMPANY, Kaukauna, 
Wis., recently incorporated with a capital 
Btock of $750,000 to take over the plant 
and holdings of the Moloch Automatic 
Stoker Company, has awarded contracts 
for the first unit of its machine shop and 
erecting floor 60 ft. x 120 ft. Considerable 
new equipment will be installed. 


THE CAPITAL ELECTRIC COMPANY 
has just moved into its new building at 
310-14 West Second South Street, Salt Lake 
City, Utah. The building, which is 55 ft. x 
165 ft. and of four-story and basement 
construction, is fireproof and was espe- 
cially planned and built to make it the last 





NEW BUILDING OF CAPITAL 
ELECTRIC COMPANY 


word in usefulness as an electrical supply 
jobbing house. In the rear of the main 
building is a large machine shop and fac- 
tory for rewinding and repairing arma- 
tures, motors and other electrical machin- 
ery and for constructing switchboards and 
other apparatus. Railway side track is 
provided. J. A. Kahn is general manager 
and H. D. Randall, president. 


THE UNITED STATES ELECTRIC 
COMPANY, New London, Conn., manufac- 
turer of electric forges, hot-water heaters 
and other equipment, has taken over the 
local property of the J. N. La Pointe Com- 


pany for about $50,000 The company re- 
cently filed notice of dissolution of its 
Connecticut charter to incorporate under 


the Delaware laws with a capital stock of 
$500,000. 


THE UNION ELECTRIC & MACHINE 
COMPANY, Charleston, W. Va., manufac- 
turer of electrical machinery, etc., has filed 
notice of increase in capital stock to 
$50,000. 

THE AMERICAN BLOWER COMPANY, 
Detroit, Mich., contemplates extensions to 
its foundry at Cincinnati, Ohio, to cost 
about $90,000. 


THE HAYES ELECTRIC COMPANY, 


Detroit, Mich, has filed notice of change 
in name to the Hayes Home Appliance 
Company. 


THE RELIANCE ELEVATOR COM- 
PANY, 212 West Austin Avenue, Chicago, 
has made arrangements for remodeline the 
plant of the Palmer Tire & Rubber Com- 
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pany, St. Joseph, Mich., recently acquired 
for its new branch works. The plant, it 
is expected, will be ready for installation 
of machinery by the end of the year. 


EDWARDS & COMPANY, | Exterior 
Avenue and 140th Street, New York City, 
manufacturers of electrical specialties, 
have filed notice of increase in capital 


stock to $75,000. 





Supply Jobbers’ Notes 
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THE ELECTRIC SUPPLY & EQUIP- 
MENT COMPANY, electrical distributer at 
220 West First Street, Charlotte, N. C., 
announces that it has recently acquired 
additional warehouse facilities in Charlotte, 
doubling the original warehouse room. The 
company has just issued to the trade in its 
territory its 1920 supply catalog. 


THE MINE & SMELTER SUPPLY 
COMPANY, Denver, Col., is making over 
its office space to care for its increasing 
electrical supply business. Since Septem- 
ber, 1917, the personnel handling electrical 
supplies has increased in number from fif- 
teen to forty-seven at the present time 
H. J. Gundlach has been made sales man 
ager of the Denver branch and J. W 
Ryall manager of the electrical depart- 
ment, vice Mr. Gundlach. 





Foreign Trade Notes 
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THE CANADIAN WESTINGHOUSE 
COMPANY, Ltd., Hamilton, Ontario, Can- 
ada, has recently awarded contracts in con- 


nection with power house to cost abou’ 
$10,000. 

MARKET FOR AMERICAN ELECTRI- 
CAL PRODUCTS IN THE NETHER- 
LANDS.—The United States Consul re- 


ports that there is an excellent opportunity 
for American electrical products, including 


lighting fixtures, copper wire,and other 
electrical equipment, in the Netherlands, 


owing to Germany’s inability to furnish 
them in sufficient quantities 


FRANCE REORGANIZES FOREIGN 
TRADE BUREAU.—The Office du Com- 


merce Exterieur of France, although bear- 
ing the name of a bureau that has been 
in existence for some time, has recently 
been reorganized on a more ambitious 
seale. This department of overseas trade 
is a practical link between official France 
and the general public at home and abroad, 


It is now aided on the financial side by 
the new Foreign Commerce Bank. It con- 
trols the service of French commercial 
agents and is responsible for organizing 
trade exhibits in France and other coun- 
tries. The department supplies trade in- 
formation in the form of loose-leaf pam- 


phlets, or in response to verbal and written 
inquiries, and at the same time welcomes 
the opportunity of helping foreign traders 
seeking information as to the French mar- 
ket. The department will soon begin the 
publication of a periodical similar to the 
British Board of Trade Journal. 








Foreign Trade Opportunities 
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Following are listed opportunities to en- 
ter foreign markets. Where the item is 
numbered, further information can be ob- 
tained from the Bureau of Foreign and 
Domestic Commerce, Washington, by men- 
tioning the number. 


An importing firm in Switzerland (No 
33,980) wishes to be placed in communi- 
cation with manufacturers of porcelain 


electric fixtures, especially insulators, with 


a view of establishing trade relations. 


The representative of a firm in Australia 
(No. 33,969) is in the United States and 
desirés to receive.an agency for the sale 
of clectrical lighting, insulating, switch- 
board material, ete. 


A merchant in Mexico (No. 34,019) de- 
sires to purchase one electric furnace for 
fusing limestone for the manufacture of 
ealcium carbide. 


A commercial agent in Australia (No 
34,029) desires to be placed in communica- 
tion with manufacturers who desire rep- 
resentation throughout that country for the 
sale of electrical supplies of all kinds. 
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A mill owners’ association in India (No. 
33.994) desires to secure an agency and 
purchase electrical plants for bungalows. 


A commercial agent in France (No. 33,- 
998) wishes to purchase and secure an 
agency for the sale of resistance chrome- 
nickel wire and resistance molybdenum- 
chrome-nickel wire, round, square and in 
plates, for electric heatiny. 








Trade Publications 


OIL ENGINES.— The De La Vergne 
Machine Company, foot of East 138th 
Street, New York City, has recently issued 


bulletins Nos. 176, 177-5 M-5-19, 178 and 
153-No. 40, describing and illustrating its 
different types of oil engines for power 


plants, etc. 
LIGHT, HEAT AND POWER.—Dwight 
P. Robinson & Company, 125 East Forty- 
sixth Street, New York City, are distribut- 
ing a pamphlet describing and illustrating 
different light, heat and power plants de- 
signed and constructed by the company. 


INDUSTRIAL TRANSPORTATION. — 
The Lakewood Engineering Company, Cleve- 
land, Ohio, is distributing a booklet calling 
attention to the lack of modern transporta- 
tion facilities in industrial plants. It also 
describes and illustrates many devices and 
machines for improving transportation sys- 
tems in manufacturing plants, marine and 
railway terminals. 


DIRECT-CURRENT GENERATORS. — 


The General Electric Company, Schenec- 
tady, N. Y., has issued digest bulletin No. 
40,017A, superseding No. 40,017, covering 


generators and ex- 


direct-current 
from 1 to 


its small 
ML, standardized 


citers, type 
35 kw. 
EXTENSION FRAMES.—S. W. Hull & 
Company, 3729 Prospect Avenue, Ceveland, 
Ohio, have issued a new data book on. the 
use of pole-top extension frames, for adding 
new circuits on poles that are too short to 
give proper clearance for another cross-arm. 


CONTROLLERS. The Allen-Bradley 
Company, Milwaukee, Wis., has issued bul- 
letin F-2250, supplementing bulletin B-15, 
describing its newly developed ‘“clapper- 
type” controllers for mill, crane and hoist 
service 

BELTING.—The Graton & Knight Mfg. 
Company, Worcester, Mass., has issued a 
ninety-six page loose-leaf bulletin, No. 101, 
dealing with standardized leather belting 
for power transmission. 

HEATERS.—tThe Cutler-Hammer Manu- 
facturing Company, Milwaukee, Wis., has 


issued a “Dictionary of Uses” for its space 
heaters—a sixty-four-page booklet, No. 867; 
also a folder No. 863, four pages, on ‘Pro- 
tecting the Sprinkler System Against Freez- 
ing.” 

BELTING, ETC.— The Boston Belting 
Company, Boston, is issuing a booklet cov- 
ering its various rubber products—belting, 












hose, mats, ete. 
: New Incorporations : 











THE PINEORA (GA.) UTILITIES COM- 
PANY has been incorporated by P. J. Zieg- 
ler, J. V. Norton and William L. Gignilliat. 
The company is capitalized at $50,000 and 
pronoses to establish electric lighting, power, 
water and telephone plants 

THE ALFCO ELECTRIC 
Hagerstown, Md., has been chartered by 
lk’. A, and G. E. Vogelsang and Ambrose L. 
Foreman. The company is capitalized at 
$10,000 and proposes to manufacture elec- 
trical fixtures 

THE ELECTRICAL SUN COMPANY, 
Miami, Fla., has been incorporated with a 

apital stock of $220,000 to do an electrical 

dvertising business. The officers are: 


COMPANY, 


‘harles P. Winters, president; William J. 
Van Vlech, vice-president, and Karp R. 
Morgan, secretary and treasurer, all of 
\sbury Park, N. 
THE MERK-DENNISON MANUFAC- 
TURING COMPANY, Huntington, W. Va., 
is been chartered by E. C. Meek, R, C. 
ennison and V. G. Bryan. The company 
capitalized at $50,000 and proposes to 


manufacture electric signs and other elec- 
rical equipment. 
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THE LOYAL LAMP SHADE COMPANY, 
Brooklyn, N. Y., has been incorporated by 
M. and J. M. Reiss and A. J. Osborne, 662 
Quincy Street. Brooklyn, N. Y. The com- 
pany is capitalized at $5,000. 


THE DIAMOND GRID 
ELECTRIC. COMPANY, 
been organized by C. F. 
Briant to manufacture 
and accessories. 


THE ELECTRICAL EQUIPMENT COM- 
PANY has filed articles of incorporation 
to do business in Kentucky. Capital stock 
amounts to $25,000. The corporation will 
manufacture electrical supplies and install 
lighting plants. The incorporators are J. T. 
Noe, Louisville, Ky.; B. C. Wilson, Frank- 
fort, Ky.; H. Clay Anderson, Lexington, Ky 


THE HOME ELECTRIC APPLIANCE 
COMPANY has been chartered with a capi- 
tal stock of $25,000 by J. C. Akers, W. H. 
Levine and H. Scott. The company pro- 
poses to manufacture electrical appliances. 


THE RISING STAR (TEX.) LIGHT & 
POWER COMPANY has been incorporated 
with a capital stock of $15,000 by W. L. 
Felt, J. E. Lewis and J. R. Edison. 


THE H. B. POLAK MANUFACTURING 
COMPANY, 279 Magnolia Avenue, Jersey 
City, N. J., has been organized to manufac- 
ture electrical equipment Henry B. Polak 
is promoter of the company. 


THE MAGNETOR GENERATOR & RE- 
PAIR SHOP, 69 William Street, Newark, 
N. J., has been organized to manufacture 
magnetos and parts and to operate a gen- 
eral machine shop. Irving N. Yadwin, 558 
Grove Street, Irvington, is interested in the 
company. 


THE ELECTRIC PARTS AND SERV- 
ICE COMPANY, Hartford, Conn., has been 
incorporated by C. H. Schray, 646 Windsor 
Avenue; J. H. Miller and E. G. Reinert. 
The company is capitalized at $50,000 and 
proposes to manufacture electrical equip- 
ment for automobile service. 


BATTERY & 
Ashland, Ky., has 
Higgins and J. H. 
electrical batteries 
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Construction 


News 


Projects, Plans, Bids and Contracts, 
Contemplated or Under Way 





New England States 


BOSTON, MASS.—Plans are under way 
by the A. T. Stearns Lumber Company, 99 
Taylor Street, for improvements to _ its 
power plant to cost about $30,000. Monks & 
Johnson, 99 Chauncy Street, are architects. 


FALL RIVER, MASS.—tThe city officials 
will soon award the contract for the erec- 
tion of a pumping station and dam on 
Watuppa Pond to cost about $150,000. H. 
kK. Barrows, 63 Beacon Street, Boston, is 


engineer, 


FALL RIVER, MASS.—The Lincoln 
Manufacturing Company contemplates the 
erection of a switching station at its local 
textile mills, in connection with the pro- 
posed addition to Mill No. 2, to cost about 
$300,000, 


HARTFORD, 





CONN.—A permit has been 


issued to the Hartford Electric Light Com- 
pany for the construction of a steam-elec- 
tric power station on Van Dyke and Wa- 
warme Avenues to cost about $2,815,000. 


Middle Atlantic States 


BROOKLYN, N. Y.—Bids will be _ re- 
ceived by the Board of Education, 500 Park 


Avenue, New York City, until Nov. 23 for 
installing electrical equipment in the new 
Public School No. 181, on New York Ave- 
nue and East Thirty-fourth Street. 
BUFFALO, N. Y.—The Niagara Falls 
Power Company contemplates the erection 
of a new transmission line from Buffalo to 
Niagara Falls, via Grand Island, for fur- 


nishing 100,000 hp. in addition to the pres- 
ent service. Plans include the furnishing 
of light and power for local distribution on 
Grand Island. 


HORNELL, N. Y.—Permission has_ been 
granted by the Public Service Commission 
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to the Hornell Electric Company for the 
construction of a power plant at Hornells- 
ville for local service. 


THIELLS, N. Y.—Bids will be received 
by Frank A. Vanderlip, president of the 
board of managers of Letchworth Village. 
7 Wall Street, New York City, until Dec. 1 
for underground electric service connections 
at Letchworth Village, Thiells. 


JERSEY CITY, N. J.—According to a 
report submitted to the Boulevard Commis- 
sioners by Frank Radigan, county engineer, 
it will cost about $69,000 for improvements 
to the Laurel Hill power plant, including 
two new transformers to cost $36,000. 


NEWARK, N. J.-—Experts will be en- 
gaged by the City Commission to conduct 
an investigation for the purpose of estab- 
lishing a municipal power plant at this 
place. According to Commissioner Thomas 
L. Raymond, two city-owned buildings, one 
in the meadows and the other on Clifton 
Avenue, may be used as unit plants. 


HARRISBURG, PA.—Plans have been 
filed by the Harrisburg Light & Power 
Company for the erection of an addition to 
its electric substation on Cedar Street, near 
West Cameron Street. 


PHILADELPHIA, PA.—The Glen Knit- 
ting Milis, Second and Westmoreland 
Streets, contemplate the erection of a power 
plant to cost about $52,000. 


PHILADELPHIA, PA.—A proposition has 
been tendered to the city officials by the 
Philadelphia Electric Company for lighting 





the highways and streets at $1,355,868, 
including the installation of proposed new 
lights. The contract of the present year 
was placed at $1,317,289, and it is under- 
stood that the entire balance will be used 
for the new lighting units. 


TYRONE, PA.—The borough officials are 
negotiating with the Public Service Com- 


mission for improvements and betterments 
to the local street-lighting system and 


service. 


BALTIMORE, MD.—The General Chemi- 


cal Company, Munsey Building, has plans 
under way for the erection of a 50-ft. x 
59-ft. power house at its pliant at Race 
and Winder Streets. 


KINGWOOD, W VA.—The Carleton 
Mining & Power Company has plans under 
consideration for the erection of an electric 
power house. 

CLIFTON FORGE, VA.—The Chesa- 
peake & Ohio Railroad, 61 Broadway, New 
York, N. Y., contemplates the erection of 
several buildings at this place, including a 
power house. 


North Central States 
DETROIT, MICH.—Plans are under way 


by T. A. Leisen, engineer, care of the Board 
of Water Commissioners, 232 East Jeffer- 
son Avenue, for a tunnel for water mains, 
including electric conduits, wires and 


cables. 


DAYTON, OHIO.—The Dayton Power & 
Light Company, Fourth and Jefferson 
Streets, plans to issue $1,000,000 in bonds 
for the purchase of equipment, such as 
generators, turbines, transmission material, 
transfur.ners, ete., for the purpose of in- 
creasing the capacity of the Miller’s Tord 
plant. 

SANDUSKY, OHIO.—The Sandusky Ce- 
ment Company, Engineers’ Building, Cleve- 
land, contemplates the erection of an addi- 


tion to its power house to cost about 
$25,000. W. B. Newberry, Engineers’ Build- 
ing, Cleveland, is engineer. 


UHRICHSVILLE, OHIO.—It is reported 


that a recent fire damaged the power plant 
of the Unitile Company, Trenton Avenue, 
to the extent of $19,000 

WEST CARROLLTON, OHIO.—The in- 


stallation of a new street-lighting system 
at this place is contemplated by the Dayton 
Power & Light Company. 


WILLOUGHBY, OHIO.—The Thor Tire 
& Rubber Company, care of R. C. Gary, 
802 Society for Savings Building, Cleve- 
land, contemplates the erection of a fac- 


tory and power plant to cost about $300,000 


BLOOMFIELD, KY.—Harry Peet, Jr., 
proprietor of the Bloomfield Utilities Com- 
pany, has purchased the Bloomfield light 


plant and contemplates changing the pres- 
ent direct-current system to alternating 
current. 

TAYLORVILLE, KY.—The city officials 
have had plans prepared for the erection 
of a municipal electric light plant. 
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WALTON, KY.—An issue of $10,000 in 
bonds has been authorized for the erection 
of a muniaoipal electric light plant on Main 
Street. 


FRANKFORT, IND.—Upon completion 
of surveys for the proposed municipal elec- 
tric light and power plant the city officials 
will appoint an engineer to prepare plans. 


PEKIN, ILlL.—A company will be orga- 
nized with a capital stock gf $15,000 for 
the purpose of supplying light and power 
to this town. Energy will be furnished 
by the Central Illino‘s Light Company. 


LAKEVILLE, MINN.—The Northern 
States Power Company, Northfield, con- 
templates the extension of a transmission 
line from this place to Webster. Guy F. 
Harden is superintendent. 


OWATONNA, MINN.—Plans are under 
way by Toltz, King & Day, consulting engi- 
neers, 1410 Pioneer Building, St. Paul, for 
the erection of a municipal Light, power, 
heat and gas plant to cost about $475,000. 


PETERSON, MINN.—The council plans 
a special election to submit to the voters 
the proposal to issue bonds for the in- 
stallation of an electric lighting system. 
Carl Johnson is village clerk. 


FULTON, MO.—The light and water 
committee has made « recommendation to 
the City Council that a new power plant 
be erected at a cost of about $75,000. 


WELLINGTON, MO.—Plans are under 
way for the erection of a municipal electric 
plant to cost about $60,000. L. A. Walton 
is city clerk, 


LINWOOD, NEB.—The viilage officials 
contemplate the issue of bonds for the erec- 
tion of an electric distributing plant. 


NORFOLK, NERB.—A movement has been 
started for the submission of an issue of 
$300,000 in bonds for the erection of a mu- 
nicipal electric light and gas plant. 


BREWSTER, KAN. — The City Council 
has called a special election to vote on the 
issue of bonds for the erection of an electric 
light plant. 





Southern States 


LENOIR, N. C.—The Granite Falls Man- 
ufacturing Company, Granite Falls, has 
applied for preliminary permit for the con- 
struction of a power house, dam, etc., on 
Wilson Creek and a transmission ltne .for 
service in Lenoir. 


MORTIMER, N. C.—The United Mills 
Company, Hickory, contemplates the erec- 
tion of power houses, dams, transmission 
lines, ete., for the operation of cotton mill 
and for public service in Mortimer. H. J. 
Holbrook is secretary. 


GREER, S. C.—The Piedmont & North- 
ern Railroad, Charlotte, N. C., contemplates 
the erection of a power-house substation. 


GREER, S. C.—The city officials contem- 
plate the erection of a 13-mile transmission 
line to Fair Forest to connect with Duncan, 
Welford and Spartanburg, to cost about 
$30,000. John A. Law, Spartanburg, is 
engineer. 


NASHVILLE, TENN.—rtThe National In- 
dustrial Corporation, H. G. Hill, president, 
contemplates improvements to its power 
plant. G. B. Howard & Company, 148 
Fourth Avenue, are engineers. 


MONTGOMERY, ALA.—Application has 
been filed with the Federal Power Commis- 
sion at Washington, D. C., by the Alabama 
Power Company, Birmingham, for permis- 
sion to construct a dam and hydro-electric 
plant at Duncan’s Riffle on the Coosa River. 


TUSCALOOSA, ALA.—Plans are under 
way for the erection of a dormitory build- 
ing and the first units of «a laundry, power 
house, etc., for the Alabama Home for the 
Feeble-Minded. Total cost is estimated at 
about $2,000,000. dD. O. Whilldin, Title 
Guaranty Building, Birmingham, is archi- 
tect 


HOUSTON, TEX. The Houston, Bay 
Shore & Texas City Traction Company 
plans to increase its capital stock from 
$300,000 to $1,000,000 to provide for the 
construction of an interurban electric rail- 
way from this place to Texas City, a dis- 
tance of 45 miles. Edward Kennedy is 
president, 


Pacific and Mountain States 


VANCOUVER, WASH.—The Spirit Lake 
tauilway has made application for permit 
to construct a power house, reservoir, etc., 
at Toutle River and Spirit Lake. Joseph 
Boane, 110 East Twe 
n 


h Street, is presi- 





ELECTRICAL WORLD 


EXCHEQUER, CAL.— Application has 
been made for preliminary permit by the 
Merced Irrigation District, Merced, for the 
erection of a dam at this place for irriga- 
tion and power purposes. 


SAN FRANCISCO, CAL. — Application 
has been made by A. P. Seybold, 1213 
Hobart Building, for perliminary permit for 
the development of a power project at Kla- 
math River and Bluff Creek. 


VICTORVILLE, CAL.—Surveys are being 
made by the Victor Valley Irrigation Dis- 
trict for an irrigation system, Including a 
hydro-electric plant, booster pumping plant, 
etc., to cost about $7,000,000. F.C. Finkle, 
448-449 I. W. Hellman Building, Los An- 
geles, is consulting engineer. 


SALT LAKE CITY, UTAH.—Bids are 
being received by S. Q. Cannon, city engi- 
neer, for extensions to the ornamental 
street-lighting system in the business sec- 
tion. 


IDAHO FALLS, IDAHO.—The Howard 
Pulp & Paper Company has plans under 
way for the erection of a news-print paper 
factory to cost about $4,000,000. Plans 
also include a power plant to generate 
18,000 hp. Thomas L. Tomlines, City Bank 
suilding, Syracuse, N. Y., is engineer. 


CASA GRANDE, ARIZ.—The City Coun- 
cil is considering improvements in the light 
and water departments, including the in- 
stallation of a steam plant with generators, 
motors, boilers, etc. 


CLYDEPARK, MONT.—The Montana 
Power Company, Livingston, contemplates 
the erection of a transmission line to supply 
light and power to Shields Valley near 
this place. J. R. Kaiserman is manager. 


LO 1.0, MONT.—The Amazon Dixie Min- 
ing Company, Wallace, Idaho, has applied 
for a license for the construction of sx 
transmission line over the Lo Lo National 
Forest for mining operations of the com- 
pany. 





Canada 


LONDON, ONT.—Bids will be received 
by R. C. Desrochers, secretary of the De- 
partment of Public Works, Ottawa, until 
Dec. 1 for electric lighting of the grounds 
and additions to transmission lines at the 
a Psychopathic Hospital, Lon- 
don. 

TORONTO, ONT.—The Ontario Hydro- 
Electric Power Commission is considering 
the construction of a radial railway line 
to the border between the United States 
and Canada. F. A. Gaby is chief engineer. 


Miscellaneous 
JUNEAU, ALASKA.—The Alaska Endi- 
cott Mining & Milling Company, care of 
John B. Marshall, Juneau, has filed appli- 
cation for a power project, ‘neluding the 
diversion of water from an unnamed stream 
and lake at the head of the William Henry 


tay. 
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(Issued Noy. 13, 1920) 


14,978 (reissue). SYSTEM oF DISTRIBUTION ; 
Charles Le G. Fortescue, Pittsburgh, Pa. 
App. filed Nov. 12, 1918. Polyphase ap- 
paratus operated from single-phase cir- 
cuits. 


1,357,942. RecTIFIER FOR ALTERNATING CuR- 
RENTS; Edwin C. Ballman, St. Louis., Mo. 
App. filed June 25, 1917. Vibrating. 


1,357,979. TRANSMISSION-EQUALIZATION AR- 
RANGEMENT; Alfred U. Happer, Evans- 
ton, Ill. App. filed Oct. 2, 1919. Tele- 
phone. 


1,358,053. TELEPHONE SYSTEM FOR AUDI- 
TORIUMS; Henry M. Bascom, New York, 
N. Y. App. filed Dec. 17, 1917. Speaker 
heard at any point of room. 


1,858,059. PorTABLE Evectric HATER; 
Joseph C,. Clutts, Fort Thomas, Ky. App. 
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filed July 20, 1920. Heater and air-cir- 
culating device. 


1,358,134. EuectrIcCAL SIGNALING APPARA- 
RATUS; Bornett L. Bobroff, Milwaukee, 
Wis. App. filed Sept. 24, 1917. For 
hospitals. 


1,358,138. MLecTRICAL RECEIVING DEVICE; 
Ralph W. Deardorff, San Francisco, Cal. 
App. filed Dec. 10, 1917. For selectively 
receiving oscillations. 


1,358,143. Rapto-TELEGRAPHY; Leonard F. 
Fuller, Palo Alto, Cal. App. filed Aug. 
30, 1918. Continuous oscillation, 


1,358,144. RApio-TELEGRAPHY; Leonard F. 
Fuller, Palo Alto, Cal. App. filed Apr. 
14, 1919. Poulsen are converters. 


1,258,179. METHOD oF TESTING THE INSU- 
LATION OF GENERATORS IN SERVICE; Hd- 
mund O. Schweitzer, Chicago, Ill. App. 
filled May 24, 1917. Exploring conductor 
installed near working conductors. 


1,358,180. SreLr-SETTING LIQuID Fuse; Ed- 
mund O. Schweitzer, Chicago, Ill. Apo. 
filed June 21, 1918. For relieving at- 
normal conditions of voltage. 


1,358,182. TRUNK CrrcvuIT; Charles Sparks, 
Chicago, Ill. App. filed March 25, 1916. 
Telephone trunking systems. 


1,358,207. SEPARATOR FOR STORAGE Bat- 
TERIES; Oscar C. Hirsch and Alvin R. 
Harnes, Cape Girardeau, Mo. App. filed 
Jan. 2, 1920. Treated wood. 


1,358,219. Power PLANT; Edgar T. Lan- 
caster, Palatka, Fla. App. filed Jan. 9, 
1920. Electrically heated boiler. 


1,358,220. MUFFLE; Richard G,. Ledig, 
Philadelphia, Pa. App. filed Nov. 15, 
1919. Electric heaters. 


1,358,248. MrTHOD oF EXTRACTING PLATI- 
NUM AND OTHER METALS FROM THEIR 
ORES; Samuel S. Sadtler, Montgomery 
County, Pa. App. filed Dec. 8, 1916. 
Amalgam employed as negative pole. 


1,358,318. BLASTING CARTRIDGE; Joezep Ko- 
galshsek, Klein, Mont. App. filed July. 7, 
1920. Electrically fired. 


1,358,334. Enectric BATTERY AND METHOD 
oF OPERATION; Otto E. Ruhoff, Madison, 
Wis. App. filed Jan. 20, 1920. Dry cell. 


1,358,339. BRAKE MECHANISM FOR ELE- 
VATOR SYSTEMS; Jacob D. Schakel, Chi- 
cago, Ill. App. filed Jan. 29, 1918. Sole- 
noid and plunger connected with brake 
arms, 


1,358,344. MrrHop oF DISMANTLING SEc- 
ONDARY BATTERIES; Rudolph F. Stein, 
Minneapolis, Minn. App. filed June 19, 
1919. Compound heated by steam. 


1,358,350. ELectric BATTERY AND METHOD 
OF OPERATION; Joseph W. Weiss, New- 
ara, NN. J; App. filed Jan. 20, 1920. 
Polarization diminished. 


1,358,358. HAND LAMP; Joseph C. Ford, 
Madison, Wis. App. filed June 26, 1919. 
Flashlamp. 


1,358,377. ELEecTROLYTIC WATER HEATER; 
Richard G. Ledig and Antonio Papini, 
Philadelphia, Pa. App. filed Feb. 14, 
1919. Water heated by current. 


1,358,428. ExLectric METAL-WoRKING AP- 
PARATUS; Thorbjorn K. Enger, Christi- 
ania, Norway. App. filed April 6, 1920. 
Transformer, 


1,358,443. OZONE GENERATOR: Siegfried 
Held, Chicago, Ill. App. filed April 13, 
1918. Plurality of electrodes. 


1,358,509. ExLectrricALLY HEATED GARMENT: 
Benjamin Birkenfeld, New York, N. Y. 
App. filed June 18, 1918. For aviation. 


1,358,521. DeEvicke ror ATTACHING WIRES TO 
INSULATORS; Robert L. Clark, Union, 
“. wa. App. filed Dec. 9, 1919. Tie 
wire, 


1,358,526. Raprator; Holbrook W. Coulter, 
Duluth, Minn. App. filed Apri 12, 1919 
Removable circulation unit. 


1,358,576. SEPARATOR FOR STORAGE BAT- 
TERIES; Harry T. Roberg, Castana, [a 
App. filed July 30, 1920. Rubbo com- 
position. 


1,358,617. Execrric FurRNACE; Samuel N 
Castle, New Rochelle, N. Y. App. filed 
June 14, 1918. Leads arranged for low 
power factor. 


1,358,627. WateRPROOF MAGNETO CONSTRUC- 
TION; Michel Feldine, New York, N. Y. 
App. filed April 16, 1918. Moisture-proof 
and dust-proof case. 


1,358,639. Execrric Torcu; Augustin_A. 
King. Finchley, England. App. filed Fed. 
4, 1920. Flashlight. 
























